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I FINAL TECHNICAL REPORT

TWO-SPEED EPICYCLIC FINAL DRIVES

FOR A 14 TON AMPHIBIOUS VEHICLE

ABSTRACT

This report sumarizes the work performed to provide four two speed, power

shift, epicyclic final drives with integral parking and emergency brakes for use

on variable displacement hydrostatic and electric drive trains for 14 ton

amphibious vehicles.

The basic design was completed prior to the award of contract N00167-83-C-0110.

The effort under contract included detail drawings, fabrication, assembly

acceptance testing, and delivery of hardware.
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I FINAL TECHNICAL REPORT

TWO-SPEED EPICYCLIC FINAL DRIVES

FOR A 14 TON AMPHIBIOUS VEHICLE

I
1. INTRODUCTION

FMC Corporation under contract No. N00167-83-C-0110 with the David Taylor

Naval Ship Research and Development Center was awarded a contract to pro-

vide four two-speed, epicyclic final drives for a 14 ton, Marine Corps

amphibian vehicle and related technical data.

The basic design for the final drive was defined by FMC prior to contract.

The scope of work to be accomplished under this contract was the detailing

phase, fabrication, acceptance testing and delivery of four final drives.

Contract amendments P00007 and P00009 added additional work. P00007

required the addition of hardware to accept a magnetic pickup for measuring

output speed. P00009 required the measurement of clutch engagement/

disengagement times and the disassembly inspection of S/N 3 final drive.

Results of this effort were covered in a letter report to DTNSRDC (copy in

Appendix 2).

Additional reports provided DTNSRDC under this contract were the Interim

Technical Report FMC No. 3982 for progress during the period from

12 September 1983 through 12 December 1983 and the monthly reports I

through 13.

2. DISCUSSION

The FMC design for the two-speed epicyclic final drive was based upon

DTNSRDC RFP N00167-83-R-0024. The tabulation bel3w compares the RFP re-

quirements and FMC's design specifications.

I
I
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I RFP FMC Design

Input Requirements Specifications

I Max Torque 966 ft-lbs 966 ft-lbs

Max Speed 3500 RPM 3500 RPM

Max Horsepower 125 125

I (Continuous)

RFP FMC Design

Output Requirements Specifications

Max Torque 10,000 ft-lbs 10,000 ft-lbs

Max Speed 788 RPM 788 RPM

Max Horsepower 450 450

(Intermittent)

Efficiency (Gear Box) (Gear Box and brakes)

Min Low Gear 94% Varies with speed and

horsepower.

Min High Gear 96% Varies with speed and

horsepower. See

figures 9 and 10.

Ratios

High Gear (Reduction) 4.44:1% + 2% 4.4800:1

Low Gear (Reduction) 10.35:1% + 2% 10.4763:1

Brakes

(14 ton vehicle) Stop at 5 MPH on Stop at 5 MPH on

60% slope. 60% slope.

j Emergency Stop at

45 MPH one time with

tracks locked.

Parking on 60% slope.

2I
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Rotation

Fully bi-direct- Fully bi-direc-

ional Interchange tional Inter-

able between changeable be-

vehicle sides. tween vehicle sides.

Weight and Volume

Max Weight 260 lbs 304 lbs (w/integral

brakes)

Max Volume 3000 cu.in. 2374 cu.in.

RFP FMC Design

Lubrication Requirements Specifications

Oil Mil-L-9250 Mil-L-9250

or

Mil-L-2104

Lifecycle

Design life 2000 hrs 2000 hrs

Overhaul time

(Minimum) 1000 hrs 1000 hrs

Ambient Temperature

(Operating Range) -20°F to +180°F -20°F to +180°F

The curves identified below snow the requirements over the entire ranye of

operation.

Fig. 1 - Gearbox input speed vs Vehicle speed

Fig. 2 - Motor horsepower vs Output speed

Fig. 3 - Motor Torque vs Output speed

Fig. 4 - Input Shaft RPM vs Output shaft RPM

This report covers the technical, fabrication and test effort performed to

completion of four two-speed final drives under contract N00167-83-C-0110

including all modifications through P00010 to the contract.

3
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Additional reports provided DTNSRDC under this contract were the Interim

Technical Report FMC No. 3982 for progress during the period from

1 12 September 1983 through 12 December 1983 and the monthly reports 1

through 13.

I The Interim Technical Report discusses design changes made from the

original proposal including Amendment P00004. Since that report, two major

amendments were added to the contract. They were:

o Amendment P00007 for the design of a toothed surface and the addition of

a threaded boss to accept a magnetic pickup for measuring output speed.

o Amendment P00009 increased the test effort by including the measurement

of clutch engagment/disengagement times and disassembly/inspection of

the third final drive scheduled to be done after completion of the

acceptance test. Results of this effort were covered in a letter report

to DTNSRDC (Copy in Appendix 2).

The monthly reports defined the accomplishments, problems, significant re-

sults, work planned for next report period, and man hours and funds ex-

pended for each report period.

2.1 Design

During the design phase prior to award of contract and after the FMC pro-

posal was submitted several parts had to be made from steel instead of

aluminum due to stress levels. This, combined with the addition of the

request of Amendment P00007 for the magnetic pickup capability, increased

the final drive weight from the estimated 246 pounds to an average of
304 pounds for the four units. The estimated volume of 2374 cu. in. was

maintained in the final configuration.

I Disassembly and inspection of final drive S/N 3, task 2, per Amendment

P00009, revealed a lubrication problem at the outer bearing of the input

8
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bevel gear. A modification was made to the input bevel gear shaft and the

shaft bearing retainer to resolve the problem. This modification was added

to final drive S/N 4 prior to acceptance testing which proved that the pro-

blem was eliminated. All four units have this modification incorporated.

Letter Report covering the results of amendment P00009 explains in more

detail, including photographs showing the bearing discoloration and the

parts modifications. Copy in Appendix section 2.

Acceptance testing of the four final drives resulted in changes to the

calculated oil pressures and flows in certain areas of the final drive

system. The revised required oil pressures and flows are tabulated below

and are verified in the acceptance test reports.

High Range Clutch Apply Pressure 225 + 25 PSI

High Range Clutch Continuous Oil Flow 3.3 to 3.8 GP

High Range Clutch during Engagement Oil Flow (min) 18 GPM

Low Range Clutch Apply Pressure 225 + 25 PSI

Low Range Clutch Continuous Oil Flow 1.3 to 1.5 GPMk

Low Range Clutch during Engagement Oil Flow (min) 4 GPM

Brake Disengagement Pressure 275 + 25 PSI./

Brake Continuous Oil Flow 0.7 to 1.0 GPMA'

High range is defined as low ratio, high vehicle speed

Low range is defined as high ratio, low vehicle speed

A pressure control valve was designed into the output bevel gear shaft to

insure the first stage clutch cavity will remain full for fast operation,

but will not engage due to pressure caused by high speed centrifugal effect

on the oil. A flow control valve combined with orifices which provides the

required oil flow and retains oil at all rotational speeds in the shaft

cavity was also designed into the same bevel gear shaft. Both of these

valves were bench tested to validate their proper operation and for sizing

of the orifices. Clutch continuous oil flow shown above includes gear box

lubricating oil.

9



Efficiency of the two-speed final drive was calculated using test data oil

flows and inlet and outlet temperatures. The curves in figures 9 and 10

shc.% the average efficiencies over the operating range of the final drives.

Static brake tests were accomplished on all four final drives. Torque was

measured on the output shaft with the results tabulated below.

Torque Required Measure Output Torque Final Drive

(Hold 14 Ton Veh-60% Slope) (Maximum) (S/N)

5500 ft-lbs 8000 ft-lbs (No Slip) 1

8000 ft-lbs (No Slip) 2

* " 7166 ft-lbs (Slipped) 3

8000 ft-lbs (No Slip) 4

*During the disassembly inspection of final drive S/N 3, it was noted that

the brake plates showed signs of overheating and wear from lack of lubrica-

tion. During testing of the final drive the lubrication supply dropped be-

low the minimum design requirements of .7 GPM leading to damage of the

plates. Final drives S/N 1, 2 and 4 showed no signs of damage.

Dynamic brake tests were run on final drive S/N 4 with the dynamometer dis-

connected. The time required to stop was .48 seconds with an output speed

and torque of 100 RPM and 160 ft-lbs. See strip charts figures 11 and 12.

Dynamic clutch tests were performed on final drive S/N 1, to verify that

the design pressure of 225 PSI was adequate. The test was accomplished by

reducing the apply pressure until the clutch splipped. The results are

shown below.

Output Torque Clutch

Output Speed Output Torque Pro-Rated 225 PSI Pressure

Range (RPM) (ft-lbs) (ft-lbs) (PSIG) Comments

High 31 3800 6,333 130-140 No Slip

High 32 3930 7,218 120-125 Slipped

Low 99 6735 10,450 145 No Slip

10
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IDynamic Clutch Test Results (Continued)

1 Output Torque Clutch

Output Speed Output Torque Pro-Rated 225 PSI Pressure

j Range (RPM) (ft-lbs) (ft-lbs) (PSIG) Comments

Low 130 6845 12,572 120-125 Slipped

Low 130 6850 12,581 120-125 Slipped

Maximum output torque of final drive based on maximum input torque of 966

1 ft-lbs to the motor (neglecting motor efficiency).

o High Range 4,327 ft-lbs

o Low Range 10,116 ft-lbs

2.2 Fabrication

The major problem encountered during fabrication was meeting the delivery

schedule. This was due mainly to increase in lead time for deliveries

quoted by gear, foundry, and clutch vendors between the proposal phase and

the actual release of hardware.

The two housing castings first piece samples did not meet FMC dimensional

requirements due to core shifts. This required rework of the patterns and

repour of the castings which caused a delay in schedule.

Late delivery of the first stage clutch assemblies also caused a delay in

schedule. This delay was caused by late delivery to the clutch vendor of

the special sun gear/reaction plate forgings.

Except for the casting core shifts problem only two parts had to be re-

jected for being out of drawing specification and could not be reworked.

These parts, however, were replaced without affecting schedule.

1 11
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2.3 Acceptance Test

The first two final drives were tested for . Lirs with shifting being

done in a static condition. Considerable time was spent trying to develop

a method for shifting under load by manual control. The major problem was

I• simultaneous control of both the hydrostatic pump servo and the dynamometer

to synchronize shifting. During testing of the second two units, two power

sources were used for controlling the hydrostatic pump servo, which allowed

limited shifting under loads. This is discussed in more detail includingJ strip charts, in the test reports in the appendix section 4 final drive

S/N 3 and 4.

The functional 20 hour test cycle for the four two-speed final drives is

tabulated below. The test plan outlining the requirements is included in

the appendix section 3.
t

Percentage of Rated Power Hours Output Speed, Output Torque

Rated Power HP Fwd. Rev. RPM lb-ft

0 0 2.5 2.5 100 to 790 No Load

25 + 2% 29 - 34 3.5 3.5 100 to 790 210 to 1640

50 + 2% 60 - 65 2.5 2.5 100 to 790 420 to 3280

75 + 2% 91 - 96 1.0 1.0 100 to 790 630 to 4920

100 + 2% 123 - 128 .5 .5 100 to 790 840 to 6560

Oil samples taken every 5 hours of test.

Additional testing was requested in Amendment P00009 to measure clutch en-
gagement/disengagement times. The requirements for both engagement/disen-

gagement are tabulated below.

12
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Differential

Clutch Range Plate Speed Output Torque Output Speed

High 100 RPM + 50 200 ft-lbs 200 RPM

High 100 RPM + 50 500 ft-lbs 200 RPM

High 100 RPM + 50 1000 ft-lbs 200 RPM

JM
Low 100 RPM + 50 200 ft-lbs 200 RPM
Low 100 RPM + 50 500 ft-lbs 200 RPMLow 100 RPM + 50 1000 ft-lbs 200 RPM

FMC performed these tests as defined per the modification with the

following exceptions.

o The minimum output torque obtainable with our system is 300 ft-lbs.

o The differential plate speed attained was in the 50 to 250 RPM range.

Results of these additional tests were covered in a letter report to

DTNSRDC and are included in the appendix section 2.

The hydraulic pump and motor used for the test caused considerable delay

due to the pump being supplied with the wrong servo and a missing motor hot

oil shuttle valve orifice.

3.0 SUMMARY

This report summarizes the work performed by FMC Corporation under contract

No. N00167-83-C-0110 to provide four two-speed epicyclic final drives for a

14-ton Marine Corps amphibian vehicle.

o Accomplishments, problem areas, and additional contract amendment tasks

in the areas of design, fabrication, and test.

o Operational system speeds, torques, and horsepowers.

13
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I o Assembly drawing 4212050,which includes a complete parts list.

o Schematic of final drive.

o Dimensional envelope drawing reflecting final configuration.

o Interface dimensions - input, output, mounting bolt patterns, input
spline, and lubrication ports.

o Lubrication requirements.

o Brake capabilities.

o Clutch operation.

o Acceptance test reports.

14
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1. Introduction

This report summarizes the work performed under contract N00167-83-0110
modification P00009 with the David Taylor Naval Ship Research and
Development Center.

Two tasks were required by this modification.

o Task 1 - Determination of time lags during Clutch Engagement and
Disengagement

o Task 2 - Teardown, Visual Inspection, and Reassembly of the Third Final
Drive Unit

2. Discussion

The results of the work performed under modification P00009 are discussed
in detail in the following paragraphs. In this report First Gear of Low
Range will refer to the vehicle's low speed range (10.4763:1) and Second
Gear or High Range will refer to the vehicle's high speed range (4.480:1).

2.1 Task 1

Two-Speed Final Drive Clutch Engagement and Disengagement Test

Two of four Two-Speed Final Drives (S/N 3 and 4) were tested for clutch
engagement and disengagement times. The twenty-hour functional testing per
Test Plan 10130, Revision B, will be covered by a separate report included k

in the final Technical Report.

Clutch actuation times are dependant on the design of the shift control
system and on the flow applied to actuate the clutch. The actuation time
for the high range clutch also depends on the operating conditions of the
final drive. Tables 1 and 2 show the clutch range, output torque, output
speed and clutch actuation time for both final drives. To decrease the
engagement times for either clutch, the flow must be increased.

Figure 1 compares the actual test data with the clutch vendors computer
calculations for high range clutch actuation times with flows of 15-GPM and -
20-GPM. The comparison indicates that FMC's test system was suppling
between 17 and 18 GPM clutch actuation flow. Based on the test data, the
design actuation flow should be 18-GPM.

The stationary piston clutch (low range) actuation time depends only on the
design of the shift control system and the actuation flow. The low range
disengagement time depends on the piston return spring pressure oil return
and the restriction in the oil return line back to tank. The test data
shown in Tables 1 and 2 reflect the results of 17 to 18-GPM average flow
during engagement. The disengagement times were measured from 225-PSIG
down to 25 PSIG, however, the engagement of the following clutch can begin
before the initial clutch is fully disengaged.
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Figure 2 shows a schematic of the shift control system used for actuating
the clutches for all the two speed final drives testing.

Figure 3 shows the location of the pressure transducers used to indicate
the pressure on the traces.

The strip charts (Figures 4 through 19) for the trials indicated ing Tables 1 and 2 are included.

Table 1. Clutch Actuation Times for Final Drive S/N 003, output speed =
200 rpm. Accumulator charge pressures = 100 psig.

OUTPUT ACTUATION TIMES
TRIAL TORQUE ENGAGE DISENGAGEJ NO. DATE CLUTCH (lb-ft) (sec+.01) (sec+.01)

1A 10-18 HIGH 300 .092 .066
1B 10-18 HIGH 300 .103 .064
iC 10-18 HIGH 300 .094 .070
2 10-18 HIGH 500 .090 .075
3 10-18 HIGH 1000 .090 .070
4A 10-18 LOW 300 .160 .250
4B 10-18 LOW 300 .262
5A 10-18 LOW 500 .150 .250
5B 10-18 LOW 500 .220 .230
6A 10-18 LOW 1000 .200 .270
6B 10-18 LOW 1000 .161 .320
6C 10-18 LOW 1000 .280 .320

Times were measured from the time lines on the traces and are taken from
the point that the pressure starts to increase or decrease to the point
where the pressure begins to stablize.

Table 2. Clutch Actuation Times for Final Drive S/N 004, output speed =
200 rpm. Accumulator charge pressures = 100 psig.

OUTPUT ACTUATION TIMES
TRIAL TORQUE ENGAGE DISENGAGE
NO. DATE CLUTCH (lb-ft) (sec±.01) (sec.O1)

4 10-25 HIGH 300 .100 .080
5A 10-25 HIGH 500 .115 .095
5B 10-25 HIGH 500 .075
6 10-25 HIGH 1000 .098 .070
1 10-25 LOW 300 .320 .340
2 10-25 LOW 500 .240 .320
3 10-25 LOW 1000 .266 .262

Times were measured from the time lines on the traces and are taken from
the point that the pressure starts to increase or decrease to the point
where the pressure begins to stablize.
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Table 3. Ball seating delay calculations (obtained from clutch vendor) for
given apply flows and an apply pressure of 225 psig.

TIME TO ENGAGE HIGH RANGE

INPUT APPLY EXIT PRESSURE FOR VARIOUS APPLIED FLOWS
SPEED PRESS FLOW REQUIRED lOgpm 15gpm 20gpm
(rpm) (psig) (gpm) (psig) (sec) (sec) (sec)

3000 225 3.78 150 .1962 .1235 .0901
2000 225 2.52 67 .1891 .1206 .0885
1500 225 1.89 37 .1872 .1199 .0882
1000 225 1.26 17 .1835 .1183 .0873

The "Exit Flow" is the flow required to seat the ball and the "Pressure
Required" is the pressure on the ball created by the exit flow. The
"Applied Flow" includes the "Exit Flow." Calculations were based on a
total piston travel of .170 inches when the plates are new and a piston
area of 37.687 square inches.
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2.2 Task 2

Disassembly and Inspection of Final Drive

Final drive S/N 3 was disassembled after 20 hours of tests which included
shifting of clutches under various loads.

All gears, splines, bearings, clutch plates, brake plates, and other wear-
ing parts were inspected for wear, overheating and other signs of problems.

Two problem areas were discovered:

o The input bevel gear outer bearing had indications of overheating due to
lack of lubrication. See Photograph No. C-12156.

Modifications to improve lubrication to this bearing were made to the
bevel gear and bevel gear bearing carrier on all four final drives.
Modifications to the parts are shown on photographs C-12155, 58 and 59.

o The brake plates showed signs of overheating and wear from lack of
lubrication. During testing of the final drive the lubrication supply
dropped below the minimum design requirements of .7 GPM leading to
damage to the plates. Photograph No. 86336 shows the comparison between
a new set of plates and the plates removed from the final drive.

To validate that the failure modes noted in final drive S/N 3 have been
resolved the following effort was accomplished:

o Input Bevel Gear Bearing

Final drive S/N 4 was modified for improved lubrication to the bearing
prior to the start of its 20 hour test. After the test was completed
the bearing was inspected and found to have no indication of lubrication
problems. The cavity where the bearing is mounted was well lubricated
and no signs of overheating was observed.

o Brake Plates

Final drives S/N 1 and 2 brakes were inspected after 20 hours of tests
and were found not to have the problem noted in S/N 3.

Final drive S/N 4 brakes were inspected after 20 hours of tests
including no load brake dynamic tests. Oil flow to the brakes were
monitored to insure design requirements were met. Inspection revealed
the plates were well lubricated and no sign of overheating was noted.
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Included in this report are photographs taken of the other component parts
which were inspected. No problems were evident. Identification of the
photographs are noted below.

Photo No. Description

86350 Start of disassembly

85334 Display of all the disassembled parts
85335

85343 View of the input housing, looking at the splines

85344 Input housing showing input mounting flange

86341 Output housing looking at the splines

85342 Output housing looking at bearing assembly

86337 Matched bevel gear set

85338 High speed clutch housing and bevel set input bearing
carrier

86340 Output shaft assembly

86351 High speed clutch assembly
Piston right side of photo I
Driver, driven, and plates of clutch left side of photo

86345 High speed input planetary assembly showing planet gears

86346 High speed planetary assembly view of output portion of
carrier

86347 High speed planetary assembly showing both sections of
the carrier

86348 Brake hub with plates installed

86349 Brake assembly with hub, plates and reaction member

86339 Low speed output planetary assembly

I

I
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Output housing looking at bearing assembly
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High speed clutch housing and bevel set input bearing carrier
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Output shaft assembly

2-38



I --

IHigh speed clutch assembly831

2-39



I4Y

86345

High speed input planetary assembly showing planet gears
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86347

High speed planetary assembly. View of output portion of carrier
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86348

Brake hub with plates installed
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86349

Brake assembly with hub, plates and reaction member
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Test Plan 10130
Revision B

1. INTRODUCTION

A two-speed, power shift, epicyclic final drive with integral brakes
has been designed to improve the performance of a hydrostatic trans-
mission. The two-speed final drive will increase maximum torque at
low speed and maximum output speed beyond the capability of a single
speed final drive. The final drives are for use on microprocessor
controlled variable displacement hydrostatic and electric drive trains
for 14-ton amphibious vehicles being developed by the David Taylor
Naval Ship Research and Development Center (DTNSRDC). This program
is exploratory development and not a production program.

2. PURPOSE

The purpose of this test is to determine if the four two-speed epicyclic
final drives meet the requirements outlined by Contract N00167-83-C-II0.

3. SCOPE

The testing of four two-speed final drives will be conducted in the
FMC Dynamometer Facility in Plant 7 at San Jose, California. Each
final drive will be tested functionally. The functional test is a
contract requirement and will be witnessed by DTNSRDC Engineering as
government officials at their option and FMC Engineering.

4. TEST PROCEDURE

The test will be set up as shown in Figure 1 of this test plan. The
final drive and reservoir will contain MIL-L-2104 grade 30 oil.

Operate each final drive on a dynamometer for a minimum of 20 hours,
without any failures. Operation does not have to be continuous. The
test will be conducted with an ambient temperature of 80 f 100 F. The
maximum input oil temperature will be 1800F. Static oil pressure
will be maintained at 10 psig maximum. Control oil pressure will
range from 280 psig to 310 psig.

4.1 Measure and record output torque and speec. Torque, speed and horse-
power will correspond to the values given in Table 1 and Figure 2.
Adjust the output torque to maintain the specified percentage of rated
power for a given output speed.

3-2



Test Plan 10130
Revision A

I
Table 1. Functional Test Cycle for 2-Speed Final Drives

mPercentage of ROutput Speed, Output TorquePercntag of Rated Power HoursOuptSed OtutTre

Rated Power HP Fwd. Rev. RPM lb-ft

0 0 2.5 2.5 100 to 790 No Load
25 + 2% 29 - 34 3.5 3.5 100 to 790 210 to 1640
50 T 2% 60 - 65 2.5 2.5 100 to 790 420 to 3280
75 T2% 91 - 96 1.0 1.0 100 to 790 630 to 4920
100 T 2% 123 - 128 .5 .5 100 to 790 840 to 6560

4.2 Execute a minimum of 50 upshifts and 50 downshifts. When shifting occurs
uthe output power will not fall in the range specified in Table 1. All

shifts will be recorded on a counter. Shifts will be made under a

variety of loads. Input speed will be returned to 0 for change inf direction; forward/reverse/forward.

4.3 Sample the final drive oil at five hour intervals. Analyze the samples
for contaminant content at FMC Central Engineering Laboratory.

4.4 Monitor the temperature of oil returning to reservoir from the final
drive, speed, torque, horsepower and time.

5. SAFETY

Established shop safety procedures and policies will be followed,
particularly with regard to guards and shields around rotating
components.

P
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Test Plan 10130
Revision B

S/N

This sheet is a summarization of the functional test conducted in accordance
with this test plan.

PERCENT OF DIRECTION ACCUMULATED ACTUAL
RATED POWER HOURS POWER OUTPUT

0 FORWARD

REVERSE

25 + 2% FORWARD

REVERSE

50 + 2% FORWARD

REVERSE

75 + 2% FORWARD

REVERSE

100 + 2% FORWARD

REVERSE

TOTAL HOURS FORWARD

REVERSE

Accumulated hours are calculated from start/stop times recorded by the computer.
Actual power outputs are calculated from the output speed and torque values
recorded by the computer.

Total Shifts =

PTP1O130REVA

3-4
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Figure 2. Final Drive Output Speed vs Output Torque for 25%, 50%, 75%/, and 100% Output Power
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I
TEST DATA

DISCUSSION

General

All four Two-Speed Final Drives were tested at FMC Dynamometer Facility,

Ordnance Division (Engineering) San Jose, California, between August 24, 1984

and November 11, 1984.

Instrumentation

The photograph below shows the data acquisition system used to scan and record

the values from fourteen sensors. Final drive inlet temperatures and sump

temperatures were recorded manually and added to the data sheets after the test.

Due to instrumentation problems, Brake Lube Flow and the Control Flow values

were recorded manually until 10-13-84. Output Power was calculated by the

computer from the scanned values for output torque and output speed. Final

drive output power was set by the operator using the dynamometer torque control

and the final drive ouput speed.

The no-load condition was the minimum torque required to turn the dynamometer at

th( ;peed ranges required.

Shift Control System

The hydraulic control system for brake disengagement, brake lubrication, and

clutch actuation used three position solenoid valves on each clutch. When

position A was selected on either clutch, the high pressure oil was allowed to

flow into the clutch cavity and engage the clutch. When the B position was

selected, oil was allowed to drain from the clutch, and low oil pressure was

maintained in the clutch cavity by the check valve. Solenoid positions were

selected by toggle switches at the operator's station.

The final drive input speed was controlled by a 24-volt DC power supply control-

ling the servo valve on the hydraulic pump.

4-1



Preliminary testing showed that the operator could not disengage one clutch and

adjust the final drive input speed before the ouput shaft speed slowed down out

of the required range. During testing of the third and fourth final drive, a

double power supply system was developed. The input shaft speed was controlled

by one power supply until the first clutch was disengaged. At this point the

input speed was changed in one jump to the required speed by switching to the

second power supply with the appropriate voltage. Then the second clutch was

engaged.
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Test Plan 10130

Revision BI

Table 7. s/, 00

This sheet is a summarization of the functional test conducted in accordanceIwith this test plan.

PERCENT OF DIRECTION ACCUMULATED ACTUAL
RATED POWER HOURS POWER OUTPUT

0 FORWARD 6?hns 3/h,,f _____:Pt _

REVERSE 9 h a 30mi n

25 + 2% FORWARD Jh,5 3a mi r) C?
REVERSE 3h .-S 36 m;V1

50 + 2% FORWARD R hrs 3,Y m" 6. l

________ REVERSE 0 f)

75 + 2% FORWARD 6mP 9/- '7
REVERSE t mi Y)

100 + 2% FORWARD 30r'i r) /,/- /
REVERSE M6 M ir

TOTAL HOURS FORWARD JO hr5 8m)
REVERSE I0hrs 8rOrmi

Accumulated hours are calculated from start/stop times recorded by the computer.
Actual power outputs are calculated from the output speed and torque values
recorded by the computer.

Total Shifts = /00

* Ac4~/ /NP oyfenoed an i 'k M;nf0Wr'#? 4,6r e )b Ar
P T P 13OR E V tA a 1P& Sfcl

I 1 , o J cJ,, 'o/p. 1s4~5
PTSI3RV



Test Enriir -: NQdine Barr
Date: 11h V: 84
Final Drive SIN 1

RnNo. I
09:20:49 09:25OG Gia3G&C3 09:35,00 09:4Ci05

FD Output Power Chp) 0 4 Z 4 3
Output Torque(ib-ft) -24 201 ISS 18 17S

FD Output SpeedCrpm 0 107 10' 99 =8

FD InFut Speed (rpm) 0 1118 105: 1037 109

Pump Speed Crpif) 2214 2:4 2215 2217 2222

Pump P ;rcssure~ps:) 502 477 473 472 47'

Pump S Pressure(psi; 288 3523 3420 3391 3354
PImp Control Volt(V) -0.0 7.1 7.1 7.1 7.1

Ambient (oF5 68 66 66 66 63

Ten,p into F.D. CoF) 101
Temp in~iea F.D.CcF) 96
Brake Lube Flow Cppm) .55

09:45:05 09:50:C4 09:55:04 10:C3;03 lCO5.03

FD Output Power (',p) 3 6 10 10 0

Output Torque(lb-ft) 170 219 262 265 -27

FD Output SpeedCrprn 98 147 202 99

FD Input Speed (rpm) 1022 1545 2111 2092 0

Pump Speed crom, 2222 2220 2219 2221 2230
Pump P Preseure(psi) 470 472 466 465 494

Pump S Pressure(psi) 3345 3317 3752 3677 2876

Pump Control VoitCV) 7.1 8.9 10.6 10.6 -1.0
Ambient (oF) 67 6a 73 7P 79

Temp into F.D. (oF) 129 145 -

Te;p ir!,ide FP.. CoF) 136 167
Brake Lube Flow (.pm) .56

10hi0:00 10:15:02 10:20:03 10:25:01 10:30!02

FD Outpujt Power (hp) 9 9 20 19 20

Output Torque(lb-ft) 331 335 321 317 322
rD Outout Speed(rpm) 324 322 321 321 321

Fr Input Speed (rpm) 1445 1444 1441 1437 1435

Pump Speed (rpm) 2221 2224 2223 2221 2222

Pump P Pressure(psi) 459 463 467 460 464

Pump S Fressure(p5i) 4491 4437 4382 4355 4356

Pump Control VoItCV) 8.4 8.4 S.4 8.4 8.4

Ambiert (oF) 74 73 72 72 72

Temo into F.D. (of) 168
Temp inside F.D.(oF) 187

10:35:00 10:4002 10.45s0 10.50:03 10:55:03

FD Output Power Chp) 20 26 26 25 25

Output TorqueCIl-ft) 324 349 350 327 335
FD Output Speed(rpm) 320 398 397 395 394

FD Input Soeed (rpm) 1431 1780 1776 1769 1768
Pump Speed (rpm) 2221 2221 2225 2223 2222

Pump P Pressure(psi) 464 459 458 456 461
Pump S Pressure(psz) 4344 4780 4712 4673 2237

Pump Control VoItZV) 8.4 9.9 9.9 9.9 9.9

Ambient (oF) 72 72 76 77 74
Temp into F.D. CoF) 180 174
Temp inside F.D.(oF) 197 194
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Fa 5 e 2

e 1:0 00 1i 05,02 11c:0%00 11:15:00 11%20%04

FD Output Power (hp) 31 31 33 30 39
Output Torque(lb-ft7 357 360 376 346 362
FD Output Sotecrpm) 459 45Z 457 455 S38
FD Input Soeed (rpm) 2059 2041 2053 2Q33 2411
Pump Spsed (rpm) 2221 2222 222 2210 2214
Pump P PressureC(ps) 452 455 482 458 457
Pump S Preqsurc~os) 2812 27119 2644 2713 3479
P..mr Control Vojt(V) 11.2 11.2 11.2 11.2 12.2
Ambient C{.F) 74 73 73 7Y '3

Temp into F.D. coF) 171
T emp insice F.O.(oF) 199

I Brake Lube Flow (gpm) .65

11s25;06 11:30sCJ 11:35;C 4:53:07 ±4 58.
F0 Output Power (hp) 41 41 0 25 0
Output TorqueClb-fL) 403 408 -. 003 44S
FD Output Speed(rpm) 532 529 1,1 560
FD Input Speed (rpm) 2386 2370 0 137 2494
Pump Speed 'rom) 2217 2219 0 2215 2198
Pump P Pres5ureCpsz) 456 456 -0 42 381
Pump S P.-e5s'recpsi) J394 3358 -0 17 3 089
Pump Control Volt(V) 12.2 12.2 0.0 .1 1 7
Ambient CoF) 73 73 73 85
Temp into F.D. (oF) 165
Temp inside F.D.Cor) 195
Brake Lube Flow (gpm) .58

I

1

I

I
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Test Enineer: adine Barr
D!.: It 1:84
Final Drive S/N I
Run No. 2

12:41,16 1214':49 12s50,05 12355:04 13:00:02

FD Output Power (hp) 3 17 17 17 17
Output Torque(Ib-ft) -27 296 307 296 302
FD Output Speedrpm) 0 292 293 295 291
FE, Input Speed (rpm) 0 1308 1311 1324 13ZF
Pump Speed (rpm& 0 2246 2245 2249 2230
Pump P PresnureCpui) -0 471 476 470 4,9

Pump S Pressure(p5i) 0 1592 1623 1581 1CG3
Pump Control Vclt(V) 0.0 7.8 7.8 7.3 ".3
Ambient (oF) 70 71 71 71 72
Temo into F.D. CoP) 168
Temp inside F.D.CoF) 169
Brake Lube Flow(gpm) .59

13:05&01 13:05:37 13:1642 13%21:42
FD Output Power Chp) 7t 42 -7 -7 -7
Outout Torquelb-ft) 572 342 -241 -239 -250
FD 3uLput Speed(rpm) 648 641 143 143 144
FD Input Speed Crpm) 22873 1437 1496 1503
Pumo Soeed (rpm) 2244 2267 2258 2262 2262
Pump P Pres5ureCpsi) 449 463 1170 1136 115^
Pump S Pressure(ps!) 4998 4187 332 392 330
Pump Control Volt(V) 13.5 13.5 8.0 8.0 8.
Ambient (oF) 72 72 73 73 73
Temp into F.D. (oF)

Temp in3ide F.D.CoF)

Brake Lube Flow (gpm) .60 _

13,26,41 13:31.41 13:36:44 i3:41,41 13:46:42
FD jutput Power (hp) -7 -7 -7 -4 -11
Output Torque(lb-ft) -244 -257 -259 -219 -326
FD Output Speed(rpm) 144 144 144 * *
FD Input Speed (rpm) 1506 1508 1511 2123 2379
Pump Spced (rpm) 2261 2262 226Z 2259 2263
Pump P Pressurr(psz) 1144 1144 1137 1524 1659
Pumo S Pressure(psi) 389 388 386 391 38e
Pump Control VoltCV) 3.0 8.0 8.0 10.1 10.3
Ambient (oF) 73 73 73 73 73
Temp into F.D. (or)
Temp inside F.D.CoF)

13:51:42 13:56:4Z 14:00:00 14:05:01 14:10:01
FD Output Power (hp) -13 -12 -12 0 0
Output Torque(lb-ft) -312 -327 -319 -28 -28 [
FD Output Sneed(rpm) 214 * * 0 0
PD Input Speed (rpm) 2374 2372 2371 0 0
Pump Speed (rpm) 2267 2267 2268 2275 2273
Pump P PressureCpsz) 1603 1577 1579 494 497
Pump S Pressure~psi) 386 385 380 411 415
Pump Control Volt(V) 10.8 10.8 10.8 -0.0 -0.0

Ambient (OF) 73 73 73 73 73
Temp into F.D. (oF) 168
Temp inside F.D. CoF) 169 3
• Output Speed not correct
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Page
I 3-tus1.:01:84

14:15&01 14120:03 14;25t02 14:30&01 J4:35&05

iD Oit:ut Power (hp) 0 -21 -22 -22 -z

Output Toroue(lb-ft) -28 -347 -365 -365 -359
FD Otutput Spred(rpm) 0 315 313 3M 310
FD Input Soee (rpm) 0 1414 1405 1334 1390
Pump Speed (rpm) 2173 2265 2265 2266 2268
Pump P Pressure(psi) 497 2285 2204 2127 2099
Purmp S Pre~surE(pt:) 415 389 388 390 38
Pump Control Vclt(V) -0.0 7.6 7.6 7.6 7.6

Ambient CoF) 73 73 73 73 73
Temp into F.1 'toN 181
Temp in5ide F.D.(:F) 207
Brake Lube Flow (gpm) .54

14:40-04 14:45&03 14:50:03 14s55,02 15&00:05
FV Output Power Chp) -20 -2 -21 -20 -32
O:tpat Torque(lb-ft) -346 -348 -353 -34n -408
FD Output Speed(rpm) 309 305 310 303 408
FD Input Spced (rpm) 1385 1386 1386 1386 1e26
Pumv Speed (rpm) 2266 22G7 2272 2274 2272
Pumo P Pressure(osi) 2107 2069 2065 2075 2781
Pump S Pressune(p3i) 388 Z85 386 388 382
Pump Control Vclt(V) 7.6 7.6 7.6 7.6 9.6
Ambient (oF) 74 74 74 74 74
Temp into F.D. CoF)
Temp inside F.D.(oF)

15:05%0 1510,03 15t15303 15v20:02 15g25:00

FD Output Power Chp) -31 -40 -37 -38 -37
Output Torque(lb-ft) -403 -454 -426 -43? -4&3
FD Output Speeo~rpm) 406 468 461 457 458
FD Input Speed Crpm) 1820 2099 2059 2!45 2060
Pump Speed Crpm) 2276 2272 2275 2276 2275
Pump P Presgure(ps:) 2746 3365 3167 3199 3113
Pump S Oressure(psi) 383 378 381 321 377
Puao Control Volt(V) 9.6 10.5 10.4 10.4 10.4
Ambiprit CoF) 74 74 74 74 75
Temp lnto.D. C1,) 168
Temp inside F.D.(oF) 200

15t30:04 15:35s02 15,40:03 15%45&02 15,50:0G
FD Output Power (hp) -38 -37 -38 -9 0
Output Torque(lb-ft) -436 -423 -429 -127 -66
V Output Speed(rpm) 462 463 464 35? 0
FD Input Speed (rpm) 2075 2075 2077 1568 0
Pump Speed (rpm) 2280 2279 2277 2292 0
Pump P Pressure(psi) 3111 3192 3083 856 -0
Pump S PressureCps!) 381 390 379 390 0
Pump Control Volt(V) 10.4 10.4 10.4 7.5 0.0
Ambient (oF) 74 75 75 75 75
Temp into F.D. (oz) 182
Temp inside F.D.(oF) 211
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- N .. .. . ,

Test Engineer:Nadine Bar
Date: I& -84
Final Drive S/N 1 1
R No. 3

00:1G:45 n):21:40 00326,43 00:31,41 00:36:41

FD Output Power (hp) -23 -22 -21 -20 -20

Cutout Trq.ec(lb-ft) -336 -313 -301 -296 -302
FD "JuLput 5peed(rpm; 385 368 353 ZS' 355

FT) Input Speel (rpm) 1726 1645 1607 159! D .1

Ptmp Speed (rpm) 2146 2.52 2153 21=

Fump P Pres-ure'psi) 3068 2SGq 2513 2425 2375

Fum9 S Presure(psi) 337 ZZ1 389 Z66 385

Pump Control Volt(VI 8.8 8.8 8.8 8.1 3.3

Ambient (oF 72 73 74 75

Temp into F.D. (oF) 175
Temp inside F.D.CoF) 202
Brake Lube Flow (gpm) .63

00;38:57 0040:05 00:16,45 0:50,03 Cs55:0 j
Fr Output Power (hp) -20 -20 0 0 50

Output TorqueClb-ft) -296 -294 0 0 97

FD Output Speed(rpm) 356 355 294 0 425

FD Input Speed (rpm) 1595 1592 0 2373

PLmp Speed (rpm) 2192 2158 0 D 2345

Pump P Pre5sure(psx) 2345 2355 2642 2552 2545

Pump S Pressure(psi) 384 38D 365 / Y 63r-6

Pump Ccntrol Volt('I) 8.8 8.8 7.8 7. .8

Ambient (oF) 75 75 73 3

Thmp into F.D. (oF) 173
Temp inside F.D.CoF) 

201

I
I
I
1
I
I
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raqe 2

Dete:lOOz2:S4

14:05:G4 14;10:02 14,15m04 14s20&G4 14:25:01
FD Output Power (hp) -32 -3, -31 -:1 -3S
Output Torque(lb-ft) -471 -466 -460 -462 -473
FO Output SpeedCrpm) 353 354 354 354 355

-D Input Speed (rpm) 58. 1588 J589 1564 1lZ7
Pump Speed (rpm) 2226 2228 2228 2229 2229
Pump P Presurc(p3i) 2733 2760 2719 2719 2702
Pump S Pressure(psi) 387 384 389 387 385
Pump Control VoltCV) 8.9 8.9 8.9 8.9 ..
Ambient (oF) 75 74 74 74 74
Temp into F.D. (oF) 170
Temp inside F.D.(oF) 201

;4:30z00 f4:35&03 14:40aC0 14s45:04 14:50i02
FD Output Power (hp) -33 -33 -34 -34 -34
Output Torque'Zlb-ft) -454 -457 -467 -.40 -440
FD Output Speed(rpm) 383 364 382 409 410
FO Input Speed (rpm) 1715 1716 1715 1334 1q35
Pump Speed (rpm) 2228 2226 2232 2223 2234
Pump P Press.'re~psi) 2S14 2851 2898 3040 3052
Pump S Presiure(psi) 384 388 384 363 387

Pump Ccntrol Volt(V) 9.5 9.5 9.5 9.8 9.8
Ambient (Q) 74 74 74 74 74
Temp into F.D. CoF) 168 174
Temp inside F.D.CoF 196 202
Brake Lube Flow (gpm) '.62

14,55:C1 15,0O,&A 15,05&01 15:10:02 15=15:04
FD Output Power (hp) -35 -35 -34 -54 -34
Output Torque(lb-ft) -449 -449 -438 -445 -442
FD Output Speed(rpm) 411 409 407 404 40Z
FP Inpitt Speed (rpm) 1841 1832 1820 1810 1810
Pump Speed Crpm) 2232 2234 2234 2235 2237
Pump P Pressure(psi) 2955 2961 2982 2966 2950
Pump S Pressure(psi) 387 385 379 378 385
Pump Control Volt(Vj 9.8 9.8 9.8 9.a 9.8
Ambient (oF) 74 74 74 74 74
Temp intD F.D. (oF)

Tema inside F.D.CoF)

15.20.03 15:25:00 15:30t02 15:35:00 15j40,03
FD Output Power (hp) -33 -34 -34 -33 -33
Output Tcrque(lb-ft) -432 -442 -447 -435 -434
FD Output Speed(rpm) 403 404 404 404 4C4
FD Input Speed (rpm) 105 1808 1812 1309 1eo
Pump Speed (rpm) 2238 ?23S 2241 2240 2242
Purp P Pressure(psi) 2934 2910 2918 2924 2898
Pump S PressureCpsi) 381 377 379 384 380
Pump Control VoltcV) 9.8 9.8 9.8 9.3 9.3
Ambient (oF) 74 74 73 7W 73

Temp into F.D. (oF)

Temp inside F.C.CoF)

4-11
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Test Engi: Nadime Barr
Oct!: 1& 2 84
Finol Drive S/N 1
RuM NO. 4

12:31,31 12,33,23 12x38:24 12,43,21 12&48:25

FD Output Power (hp) 0 -4 -31 -30 -30

Output Torq.eClb-ft) -2 -189 -1631 -1612 -i645
Fr Output SpoedCrpe) 0 105 100 98 97

F, Input Speed (rpm) 0 1103 4046 1025 1015

Pump Speed Crpm) 2223 2223 2216 :214 2219

Pumn P Presiu.eCpsi) 512 1127 2328 2:52 2 :

Pump S Pressure(psi) 432 404 396 39i 392

Pump Control Volt(V) -0.0 6.6 6.6 6.6 6.6

Ambient CoF) 74 74 74 75 75

Temp into F.D. CoF)

Temp nside F.D.(oF)

Brake Lube Flow (gpm) .57

12;53:25 12t53:24 13:D0&CO 13:05:04 13:10:03

FD Output Power Chp) -32 -34 -34 -33 -34

OuLput Torque(lb-ft) -1520 -1171 -117 -1152 -1208

FD Output Speed(rpr) 110 151 151 149 149

FD input Speed (rpm) 1149 1577 '1579 1566 1559

Pump Speed (rpm) 2217 221I 2218 2221 2Z23

Fump P Pressure(o5i) 2;44 2237 2190 2163 2196

Pump S Pressurefp5l' 390 387 587 39i 391

PuMr Control VoltCV) 7.0 8.6 6.6 8.6 ..6

Ambient CoF) 75 75 75 76 76

Temp into F.D. (oF)

Temp Insioe F.D. CoFD

-I

13:15:03 13&20:02 13:25&03 13:30:03 13:35:04

FD Output Power (hn) -33 30 30 30 30
Output Torque(lb-ft) -1178 -718 -740 -737 -737

FP Output Speed(rpm) 148 "217 *215 * 215 * 215
FD Input Speed (rpm) 1553 2270 2257 2252 2250
Pump Speed (rpm) 2220 2222 222e 2228 2227
Pump P Presure(psi) 2154 2275 2234 2224 2270
Pump S Pressurecpsi) 385 389 385 385 387

Pump Control Volt(V) 8.6 10.8 10.8 10.3 10.S
Ambient (oF) 76 76 76 76 76

Temp into F.D. (oF) 164
Temp inside F.D.(oF) 208

13e40:00 13:45:03 13:50:CO 13:55&02 14:00z05

FD Output Power (hp) -31 -30 -31 -32 -31
Output Torque(lb-ft) -526 -522 -540 -544 -5z
FD Output Speed(rpm) 306 306 306 306 307

FD Input Speed Crpm' 1370 1369 1369 1372 1374
Pump Speed (rpm) 2221 2222 2227 2225 2228 I
Pump F Pressure(pst) 2581 2568 2605 2617 2583
Pump S PressureCpst) 386 384 385 384 3a4
Pumo. Control Volt(V) 7.8 7.8 7.8 7.8 7.8 J
Ambient (oF) 76 76 76 76 76
Temp intG F.D. (oF) 166
Temp inside F.D.CoF) 188
• Output Speed Calculated 44-12
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Test ier: dine Barr
jDat. l 01:3284

Final Drive S/N 1
Ru No. 4

54034 1 3ZS: 15 143# 43 15 #45O1l5t5O00
FD 0,.tput Power (hp) -33 - -. -35 -:4
-utput TorquC(ib-ft) -442 -1 3 -439 -401 -391

FDa Output Speea(rpr' 4103 4 4 404 4F4 '163

FC Input So.-ed (rpm) 1309 1 10 1808 2073 2174
Pump Spe-ed Crpm) 2242 41 2242 223 219
Pump P Fressure(p~i) 2939 28 28954 3277 3247

Pump S Pressure(psi) 377 Pi 385 375 378
Pump Control VoltcV) 9.8 9 8 9.8 10.3 n.8

Amt iert (oF) 73 73 73 73
Temp into F.D. CoF) 164
Temp insid7 F.D. Co7 195

15;55&01 16:00:03 16:05:00 16:10s03 16s15:05
71 Outputt Power Chp) -35 -3 -35 -60 -58
Output Torque(lb-ft) -394 -393 -395 -706 -797
FD Output SpeeoCrpm) 463 463 464 444 381
FD Inpat Speed (rpm) 2079 2074 2077 1982 1706
Pump Speed (rpm) 2239 2243 2242 2236 2237
Pump P Presure(psi 332. 3298 3250 4194 3800
Pump S Pressire(psi) 378 330 368 377
Pump Control Volt(V) 10.8 10.8 10.0 10.8 9.6
Ambiirnt (oF) 72 73 73 73 73
Temp into F.D. (oF) -172
Temp inside F.D.CoF) 205

16:20:00 16s25:00 16i3003 16&35z00 16z40:04
FD Output Power (ho) -67 -67 -62 -62 -61
Cutput Torque(lb-ft) -932 -940 -8r4 -814 -El
FD Output Speed(rpm) 376 376 375 397 3135
FD Input Speed (rpm" 16E32 1682 1683 177. 1770
Pump Speed (rpm" 2?35 2236 2242 2238 2239
Pump P Presure(psx) 4215 4162 3941 4064 4050
Pump S Presnlire~psi) 374 375 377 371 374
Pump Control Volt(V) 9.6 9.6 9.6 iu.i 10.1

Ambient CoF) 72 73 73 72 72
Temp into F.D. (oF) 166
Temp inside F.D.(oF) 195

16:45:02. 16s50%03 16:55:CZ 17;00s00 17,05:04
FD Output Cower (hp) -62 -6. -62 -59 -63
Output ToraueClb-ft) -828 -825 -824 -659 -712

FL Output Speed(rpm) 394 394 394 472 463
FD Input Soeed (rpm) 1762 1768 1768 2124 2072
Pump Speed (rpm) 2238 2241 2245 2244 2240
Pump P Pressure(pst) 4075 4041 4028 4292 4421

Pump S P-essure(osi) 370 366 376 373 364

Pump Control VoIt(V) 10.1 10.1 10.1 11.3 11.3
Ambient (oF) 72 73 73 72 72
Temp into P.O. (oF)

Temp inside F.D.(oF)
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Do c. 2

Dete~10:02zS4

17slO00 17:15102 17&20t04 17aL5:0i :7;25 a3

FD Output Power (hr: -61 -65 -65 -S6 -37
Outout Torque(b-ft) -6D8 -872 -87, -884 -890

FD Output Speed(rpm) 461 339 391 392 393

rC Input Speed (rom) 2074 17412 1754 1758 7FS

Pump Sp eed Crpm) 2241 2244 2242 2244 2:44

Pump P Pressure(psi) 4367 4115 4180 4228 4!97

Pump S Pressure~psi) 362 368 369 -70 372

Pump Control Volt(V) 11.3 10.1 10.1 10.1 10.1

Ambient (o.F) 72 72 72 72

Temp into F.D. (cF)

Temp inside F.D.(oF)

17;27s30 17t30;01 17:41:10 17j39;14 17:38:26

FD Output Power (hp) -64 -61 0 0 0

Outputt Torquc'lb-ft) -615 -589 0 0 0

FD Output Speed(rpm) 547 543 0 0 0

FO Input Speed (rpm) 2454 2435 0 0 0

Pump Soeed (rpm) 2L38 2242 0 C 0

Pump P PressureCpsi) 4991 4858 -0 -0 -0

Pump S Pre!sure(pli) 365 368 0 0 0

Pump Control Volt(V) 12.2 12.2 0.0 0.0 0.0

Amnbie r 'oF) 72 72 72 72 72

Temp into F.D. (o)

Temp inside F.D.CoF)

L
i

4-.14

[



etpni Nadine
Date: IS B1. B4N
Final Drive S/N I
Rw No. 5

06:24s27 06;25t04 06s27:26 06v20s06 06;z5y0O

r FO Output Power (hp a 6 6 27 31
Output Torque(lb-ft" .9 281 287 1361 1601

FD Oui.put Sneed(rpi) 0 11 ln9 104 10j
FD inpul Speed (rpm) 0 1162 1142 108? 1059
Fumo Speed (rpm) 2048 2040 2044 Z042 204Z
Pump F PrcssuteCps;) 501 466 464 462 464

Pump S Pressure(p~i) 2884 3705 3489 1853 JS66
Purp Cctrol VojtCV) -0.0 7.5 7.5 7.5 7.5

Ambient (oF) 69 70 70 70 70
Temp into F.D. (oF;
'emp inside F.D. CoF)
Brake Lube Flow (gpm) .55

06:40,03 06t45,05 06:5000 06:55:02 C7:00:07
FI) Outpi.t Power (hp) 31 31 31 31 31
Output Torque(lb-ft) 1642 1611 1627 1639 1606
FD Output SpeedCrpm) 100 100 100 100 101
FD Input Speed Crpn) 1045 1046 1050 1051 1054
Pump Speed crim) )043 Z040 2041 2044 2041
Pump P PressureCpsi) 459 458 45-2 455 454
Pump S Presrure(psi) 1866 1821 1844 1818 1802
Pump Control Volt(V) 7.5 7.5 7.5 7.5 7.5
Ambient (oF) 71 71 71 71 72
Temp into F.D. (oF) 158 72
Temp inside F.D. CoF) 160 173

07t05:00 C7r1001 07:15:04 07:20:03 07:25:02

FD Output Power (hp) 30 30 30 ,9 29
Output Toraue(lb-ft) 915 9i7 901 883 - 377
FD Ou~p,,t SpeedCrpml *174 *173 *173 *172 *172
FO Input Speed (rom) 1831 1817 1817 1810 1810
Pump Speed (rpm) 2036 2039 2041 20-9 2043
Pumo F Pressure(psi) 459 455 456 455 452
Pump S Pressure(psl) 1791 1774 1719 1736 1708

Pump Co;itrol Volt(V) 10.7 10.7 10.7 10.7 10.7
Ambient 'oF) 72 72 72 72 72
Temp into F.D. (oF)
Temp inside F.D.CoF)

07x30:04 07z35z04 07:40:03 07:45:65 07:50:02
FD Output Power (hp) 28 28 28 2= 28
Output Torque(lb-ft) 858 650 846 839 840
FD Output Speed(rpm) *172 *172 *17S 159 *175
FD Input Speed (rpm) 1808 1809 1837 1841 1834
Pump Sofed (rpm) 2043 2044 2041 2042 2041
Pump P Pressure(psx) 457 452 442 445 446
Pump S Pressure(psi) 1702 1678 1681 1693 1662

Pump Control Volt(") 10.7 10.7 10.7 10.7 10.7
Ambient CoF) 72 72 72 72 72
Temp Into F.D. CoF)

Temp inside F.D. CoF)

Output Speed Calculated 4-15
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t te:10:0a,84

07155c0? 0:01s52 080s02 08lOO0 03 1 15,sC

FD cutput Pow.'r (hp 0 24 32 31 -Tr'

Output Torcueiib-ft) -2752 386 513 504 4c

FD Outp.:i Speed(rpm) 0 329 323 3Z2 32t

FD Input Socad (row" 0 1477 1450 1439 1436

Fump Speed Crpm) 240. 2133 Z131 Z1-4 2133

Pump P Pre5sure(ps1) 44P 460 453 452 447

Pump S Pre~survCp ) 2645 1929 2167 2117 2Cd9

Pump Control Volt(V) 3.8 8.2 0.2 8.2 8.2

Ambient (oF) 72 72 72 72 72

Te.p into F.D. (oF)

Temp insid- F.FD.(oF)

08:20:04 09.20:01 09:25:01 09:30:02 00:75,03

FD Output Power (hp) 0 35 33 31 34

Output Torque~lb-ft) -23 625 6Go 576 624

FD Output SpeedCrpf) 0 293 287 204 282

FD p.-it Sneed (rpm) 0 1314 1286 1274 1265

Pump Speed (rpm) 0 2132 2136 2136 213"

Pump P Pressure(psi) -9 469 463 454 454

Pumo S Pressure(psi) 13 2187 2009 1333 2008

PumpControl VoltCV) -0.0 7.3 7.3 7.3 7.3

Ambient (oF) 72 63 64 63 63

Temp into F.D. (oF)

Temp inside F.D.(oF)

Brake Lube Flow (gpm) .54

09:40:05 09:45i02 09:50,00 09:55:00 10:00300

FD Output Power (hp) 32 32 32 32 32

Output Torque(lb-ft) 619 609 619 615 614

FD Output SppedCrpm) 275 274 272 277 27E

FD input Soeed (rpm) 1260 1254 1248 1241 126

P~mp Speed (rom) 2135 2138 2134 2141 2179

Pump P Pressure(psi) 457 455 414 454 456

Pump S Presfurcrpsi) 1966 1932 1938 1917 1997

Pump Control VoltCV) 7.3 7.3 7.3 7.3 7.3

Ambient CoF) 63 64 66 76 79

Tcmp into F.D. (oF)

Temp inlide P.O.(oF)

i0305t02 10:10B03 10:15:05 10:20%00 10&25:00

FD Outout Power (hp) 31 31 31 -2 30

Output Torvue(lb-ft) 603 607 589 595 584

FD Output Speeo(rpm) 269 270 272 280 271

FD Input Speed (rpm) 1234 1236 1245 1252 1248

Fump Speed (rpm) 2143 2144 2144 2142 2143

Pump P Pressure(psi) 454 453 450 454 456

Pump S PressureCpsei 1882 1857 18?2 1865 1868

Pump Control VoIt(V) 7.3 7.3 7.3 7.3 7.3

Ambient CoF) 78 75 74 74 73

Temp into P.O. (OF)
Temp inside P.D.(oF)

4-16



Test Engine Nadine Barr
Date: 10: 01. 84
Final Drive S/N I
RuNo. 5

10:25t38 10830,03 10 7=01 10 40:05 10:45:04

F FD Output Power (hp) 30 36 32 30 30
Output Torqte(ib-ft) 584 710 599 439 4:#

M FD Output Speeo(rpn,) 271 268 273 357 359
FD input Speed (rpm) 1246 1:33 1245 1600 1609
Pump., Speed (rpm) 2142 2140 2145 2144 2144
Pur-p P Pressure(psi) 45e 4S5 451 455 454
Pqmp S Pressure(psi) 1869 2117 1t95 2011 135'

Pump Contrcl Volt(V) 7.3 7.3 7.3 9.2 9.2
Ambient (oF) 73 73 73 73 73

" Temp into F.D. IWF)

Temp insioe F.D.(nF)

10;50103 101'5%00 11s0000 11&05:(-! 11:10:01
SrD Output Power (hp) 30 30 29 29 29

Output Toruze(lb-ft) 438 438 428 427 430
FD Output Speed(rpm) 360 360 359 358 358
FD Input Speed (rpm) 1618 1610 1606 1907 A603

Pump Speed (rpm) 2143 2143 2146 2142 2149

Pump P PressureCpsi) 449 459 454 453 459
Pump S Pressure~psi) 1970 1940 1967 1963 1923

Pump Control Volt(V) 9.2 9.2 9.2 9.2 9.2
Ambient (oF) 73 73 73 74 74

Temp into F.D. CoF)
T emp inside P.O.(oF)

11g15:02 11:20,05 11z25a01 11:30,00 11:35:05

FD Output Power (hp) 29 64 64 :7 64
Cutout Torquc(lb-ft) 429 876 873 864 87S

FD Output SpeedCrpn) 357 385 384 383 382
FD Input Speed (rpm) 1600 1730 1718 1714 1709
Pump Speed Crpm) 2145 2136 2139 2137 2139
Pump P Pressure(psi) 464 455 450 453 4!

Pump S Pre5sure(psi) 1896 3233 3210 3181 7158
Pump Control Volt(V) 9.2 ±0.1 10.1 10. 10.1
Ambient (oF) 74 74 74 74 74
Temp into F.D. oP)

Temp insiJe F.D.(oF)

13&12109 13s15,00 13:20%00 13:25i04 13:30,05
FD Output Power (hp) 62 60 68 60 61
Output Torque(lb-ft) 1087 1061 1262 1099 1085
FD Gutpt Speid(rpas) 301 297 284 287 293

FD Input Speed Crpm) 1347 1333 1273 1285 1316
Pump Spe*.t (rpm) 2088 2090 2058 2092 2C93

Pump P Pressure(psA) 447 444 436 442 449

Pumo S Pressure(psi) 3239 3118 3248 2991 3040
Pump Control VoIL(V) 8.6 8.6 8.6 8.6 8.6

Ambient CoF) 71 71 72 72 73
Temp into F.D. (oF)

Temp insioe F.D.(oF)

4-17I
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Fa 29 e
Date: 1003%87's

1 35a01 13:40s03 13j45z05 13s50s04 13:55,03

FD Output Power (np, 61 61 61 62 61

Output Torquc<lb-ft) 10a2 !072 1062 1077 1059

FD Cutct Speed(rc) 297 300 302 303 304

FD Input Speed (rpn) 1333 1344 1351 135 136!

Pump Speed (rpm) 2IS2 2094 2086 2098 2101

Pun: F PressurcCpsi) 453 453 453 450 450

Puimp S Pressure(psi) 3067 3052 3043 3107 3077

Pump Co-trol Volt(V) 8.6 8.6 8.6 V.c 9.6

Ambient (oF) 72 73 73 73 71

Tamp into F.D. CoF)

Temp insioe F.D.(oF)

14;00t02 14t05t01 14t32;31 14s35&0; 14"40:04

FD Output Power (hp) 59 0 65 61 so

Output ToroueClb-fL) 1022 2 9_2 907 908

FD Output Specd~rpm) 305 0 357 354 349

FD Input Speed (rpm) 1367 0 1601 1587 1565

Pump Speed (rpm) 2102 0 2015 2016 2019

Puma P PressureCpsi) 458 38 465 459 453

Pump S Pressure(psi) 2995 42 3362 72!2 3135

P-n, p Control Volt(V' 9.6 -0.0 9.8 9.8 9.8

Ambient (oF) 70 69 72 70 69

Temp into F.D. (oF)

Temp inside F.D.(oF)

14:45:05 14:50:01 14:55:03 15:00e02 15:05:00

FD Output Power Chp) 60 64 65 63 63
"3utput Torque(lb-ft) 9G4 987 996 372 974

FD Outout SpeedCrpn,) 347 343 341 342 340

FI 'nput Speed (rom) 1554 4535 1527 1530 1525

Pump Speed (rpm) 2021 2023 2024 2030 202S
Pump P PressureCpsi) 453 454 455 452 450

Pump S Pressure~psi) 3046 3243 3220 3!31 3185
Pump Control Volt(V) 9.8 9.8 3.8 9.8 9.8

Amt ient (oF) 70 69 69 69 68

Temp into F.D. (or)

Temr inside F.D.(oF)

!5t10;5 15:15:02 15&20:02 15:25:01 15v33:^2

FD Gutput Power (hp* 64 64 64 63 60
Output Torque(ib-ft) 981 989 983 979 716

FD Output Speed(rpm) 341 340 341 341 439

FD Input Speed (rpm) 1524 1523 1524 1526 1963

Pump Speed (rpm) 2028 2028 2029 2029 2031
Pump P PressureCosi) 452 452 448 456 4515

Pump S Pressure(psi) 3176 3145 3186 3168 3358

Pump Control Volt(V) 9.8 9.8 9. 9.8 11.4

Ambient (oF) 68 68 68 68 68

Temp into F.D. (or)

Tema inside F.O.(oF)
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Tst Eng~ineer Nadine Barr
Dae: I1 83: 84'

Final Drive S/N I
Run No. 5

15s31;42 15;35m03 15:40,CO 15t45z0Z 15,50,C2

FD Output Power (hp) 61 60 6r 60 65

Output Torquc.(lb-ft) 726 722 739 721 78

r' Cuiout Spoed(rpm) 440 438 438 4:, 434

FD Input Speed (-pm) 13E4 1970 195! 19Fi 1939

Pump Speed (rpm) 2071 2031 2033 2070 2032

Pump P Pressure(psi) 451 444 452 451 450

Pump S Pre!iure~p5i) 3359 3320 3325 3324 349!
Pump Control Volt(V) Ii.4 11.4 11.4 11.4 11.4

Ambient (oF) 68 68 68 68 6P

Temp into F.D. (oF) 165
Temp insi~e F.D.(oF) 178

15z55s01 16:00,00 i6z0t500 16;10200 16.1.05
7D Output Power (np) 65 66 95 94 94

Outpit ToroueClb-ft) 791 799 1237 1248 14S2

FD Output SpesdCrpm) 432 432 401 39G 330

FD Input Speed (rpm) 1943 1933 1798 1773 1479

Pump Speed (rom) 203"I 2035 2028 2029 203C

Pump P Pressure(psi) 453 451 439 443 437

Pump S Pressure(psi) 3502 3494 4594 4597 4351

Pump Control VoitCV) 11.4 11.4 11.4 11.4 9.9

Ambient (oF) 69 70 70 70 71

Temp into F.D. (oF5

Temp inside F.D.(oF)

161P,04 16t25&03 1i630&05 16:31&39 1 35:07

FD Output Power Chp) 94 93 93 94
Output Torque(lb-ft) 1496 1477 1476 1490 8 5

FD Output Speed(rpm) 331 332 332 332 2

FC Input Soeed (rpm) 1485 1490 1485 1486 1 09
-Pump Speed (rpm) 2032 2034 2033 2033 139

Pump P Prersure(psi) 442 442 442 442 53

Pump S Pressure(psi) 4338 4290 4331 4330

Pump Control Volt(V) e.9 9.9 9.9 D.9 16.1

Ambient (oF) 71 71 71 71 7

Temp into F.D. (oF)

Temp inside F.D.CzF)
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lest hnre N--adime wr
Date: I13i
Final Dive S/I I

Rumi ko 6
1Gt47:57 17:03t57 17 s05r0 17t1005 17:15:00

FD Output Power Chp) 94 93 119 122 115

Output Torque(lb-ft) 1484 1463 1993 2106 1946

rD Output SreedC(pm) 332 334 313 305 310

FD input Speed (rpm) 1489 1493 1401 ]:IS 15-9

Pump Speed (rpm) 2033 203 2;2E- 202z 2030

Pump P FressureCpsi) 441 441 436 438 444

Fump L Pre~sure(pas) 4352 4283 5479 5543 5?01

Pump Control Volt(V) 9.9 9.9 9.9 3.9 9.9

Ambient CoF) 71 70 70 70 71

Temp into F.D. (oF) 165
Temp inside F.&.(oF) 180

17,20,01 17:2502 17:30s03 17;35:02 17:40:02

FD Output Power Cho) 115 ±21 119 122 119

Output Torque(lb-ft) 6271 6670 6582 61 C729

FD O,'tput Speed(rpm) 96 95 95 94 93

FD Input Speed (rpm) 1008 997 996 985 975

Pump Speed (rpm) 2032 2033 201A 2031 236

Pump P Pressure(psi) 440 442 441 440 444

Pump S PrcssureCpsi) 5105 5336 5256 5387 5332

Pump Control Volt(V) 7.5 7.5 7.5 7.5 7.5

Ambient (oF) 72 72 71 72 73

Temp into F.D. (oF) 157 156
Temp inside r.D.(oF) 189 201
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ieEt rt' 9 ineer: Nadime Dr

ate: It 04: 84
Final Drive A/ I
Run Na, 7

09i34t17 09:35.00 09:40,00 39t45:00 09:50:00

FD Output Power Choi 0 -19 -46 -60 -60
Output TorqueClb-ft) 20 -320 -885 -1217 -1250
FD Output ;peedCrpm) 0 3G7 291 260 251

FD Inpk;. Zpeed (rpm) 0 1377 1255 119Z 1151

pump Speed (rpm, 2151 21-%. 2140 2173 1138
Fump P PressureCpsi) 514 2552 3277 3859 3,2

Pump S Pressure(psi) 421 394 395 374 aps

Pump Coltrol VotC'V) 0.6 7.3 7.3 7.3 7.3
Ambient CoF) 71 71 72 72 72
Tamp into F.D. CoF)
Temnp inside F.D. (oF)

09s55t05 1s00005 10:05&01 1C:10:03 10:15:05
FD Output Power (hp) -58 -84 -59 -U -6E

Output Torque(lb-ft) -1247 -907 -5G3 -589 -6S6

FD Ou'put Speed(rpm) 245 488 547 532 520

FD Input Speed (rpm) 1127 2199 2453 2384 2331
Pump Speed (rpm) 2138 2136 2137 2139 2138
Pump P Pre5sure(psi) 3720 5035 4752 4701 4846

Puimp S Pressure(psi) 364 368 353 348 345
Pump Control VcltCV) 7.3 11.3 12.0 i2.0 12.0

Ambient CoF) 7Z 73 7Z 74 74
Temp irto P.O. CoF) 165 - 177
Temp inuide P.D.(oF) 175 197

10:20.02 10425:05 10:30.04 10s35:04 10:40z04
FD Output Power Chp) -63 -58 -62 -62 -62

Outcut TorqueClb-ft) -635 -662 -713 -708 -709

FD Output S;eedCrpm) 524 459 455 4F1 453
FD Input Speed (rpm) 2344 2056 2039 2070 2062

Pump Speed (rpm) 2140 2143 2146 2145 2146
Pump P PresgureCpsi) 4745 4094 4376 4307 4415

Pump S Pressure(psi) 348 357 355 352 354

Pump Control Volt(V) 12.0 11.0 11.0 11.0 11.0

Ambient (oF) 74 74 74 75 7F

Temo into F.D. CoF) 168 172
Temp inside F.D.CoF) 188 191

10s4500 10350:02 10:55:02 I1:00:02 11z05*04

FD Output Power Chp) -57 -83 -94 -90 -90
Output Torqueflb-ft) -642 -1016 -1188 -125C -123

FD Output Speed(rpm) 462 425 414 380 381

PD rnpu.t Speed (rpm) 2068 1917 1854 1700 1708
Pump Speed (rpm) 2149 2138 2137 2138 2143
Puma P Pressure(osi) 4065 5130 5695 5311 5268
Pump S PressureCpsi) 350 347 344 349 344

Pump Control Volt(V) 11.0 11.0 11.0 10.4 10.4

Ambient (OF) 75 75 75 75 75

Temp into P.D. CoF)
Temp inside F.O. oF) 4
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-ace 2

Date:10: 
4;,4

11:20:02 11a15&05 11:20:05 13307:13 13:10:04

FD Output Power (hp) -93 -92 -24 -93 -94

OutpLt Torque(1b-ft) -1285 -1231 -34. -5021 -4979

Fib Output Spaed(rpm) 379 377 374 97 100
FD input Speed frpm) 1697 1632 1675 1019 1043
Pump Spoed , (rp;.,) 2139 2141 217e 2126 2129
Fump F Pressu;e(ps;) 5416 5432 1061 5536 5c2

Pump i Fressure(ps;) 343 344 370 372 3 a

Pump Control Volt(V) 10.4 10.4 8.7 7.2 7.2
Ambient (oF) 75 75 '5 71 72
Temp into F.D. CoF)
Temp insid. F.D. oF)

13:±5:CI 13:20:02 13:25:03 13:30:t! 13:35r04
FD 0,;tput Power "hp) -9, -92 -90 -62 -96
Output Torque(lb-ft) -4893 -5070 -5010 -844 -1704
FD Output Spred(rpm) 98 95 94 3,36 296
FD Input Speed (rpm) 1024 507 989 1724 1325
Pump Sc, ee (rpm) 2132 2130 2133 2108 2130
Pump P Pressure(psi) 5253 5307 5196 8201 5410

Pump S PresureCpsi) 364 361 356 267 350
Pump -ontrol VoltcV) 7.2 7.2 7.2 1G.2 8.4
Ambient (oF) 72 72 73 73 74
Temp into F.D. COF)
Tcmp inside F.D.CoF)

13s4000 13s45:02 13,50:01 13:55s05 14s00:01
FD Output Power Chp) -91 -93 -92 -8 -121
Output Torque(lb-ft) -1573 -1567 -1563 -1503 -2239
FD Output SpeedCrpm) 303 307 308 311 2,5
FP Input Speed Crom) 1358 1373 1383 1392 1276
Pump Speed C, 3m) 2132 2133 2136 2139 212S
Pump P Pressure(ps i 5193 5228 5205 5099 6664
Pump S Pressure~osi) 352 347 354 3-50 341
Pump Contro] Volt(V) 8.4 8.4 8.4 8,4 8.4
Ambient CoF) 75 76 76 -- 73
Temp into F.D. CoF )A

Temp Inside F.D.(oF) 195

14:05:01 14:10:00 14:15:03 14:20:02 14:25,05
FD Output Power (hp) -121 -119 -119 -120 -123
Output Torque'lb-ft) -2274 -2262 -2361 -2762 -235i
FD Output Speed(rpm) 280 277 265 264 275
FD Input Speed (rpm) 1252 1242 1222 f215 1216
Pump Speed (rpm) 2129 2132 2130 2129 2129
Pump P PressureCp.i) 66Z2 6576 6731 6735 6G38
Pump S PressureCpsi) 343 344 336 344 338
Pump Control VoltCV) 9.4 8.4 8.4 8.4 8.4
Ambient CoP) 77 77 77 77 77
Temp into F.D. (oF)
Temp inside F.O.CoF)
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Tet Engine : Nadine Barr
Date: 13 4:8
Finl Drive SN I
Ru No. 7

14:360o5 14,35&06 14:40,05 14:I,27 9;50,0

FD Output Power (hp) -121 -122 0 0

Outpu' TorqueClb-ft) -2343 -:559 is 11 -12 E,

FD Output .peed.r.m) 272 272 0 0 2-1

FD Input Speed Crp~n) 1224 121-S 0 0

Pump Sreed Crpm) 2131 2133 0 0 38Pump P Pressure~psii; 6648 6663 5 4 '02

Pmp S Pre suire(psi) 340 3;8 -9 -9

Pump Control Vo~tCV) 8.4 8.4 -0.0 -0.0 3

Ambie;.t IoF) 77 77 77 77

Temp into F.D. (oF)

Temp !nsidcr. F.D.(oF)

4

.1

1
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-~~ -w f 7- 17'11- -

I\
Test Plan 10130

Revision B

m Table 8. S/N (DO

3 This sheet is a summarization of the functional test conducted In accordance
with this test plan.

I
PERCENT OF DIRECTION ACCUMULATED ACTUALJ RATED POWER HOURS POWER OUTPUT

1 0 FORWARD . r. r7

REVERSE al hrs_3_ rain_ ,

25 + 2% FORWARD 3hrs ,Omin 31 -- 5
REVERSE _ h_ _ 3________

50 + 2% FORWARD . hrs 39 m;n sq- /0

__REVERSE hv.s W m 7 0

75 + 2% FORWARD 90}9".

________ REVERSE m_____ ;_ _'/

100 + 2% FORWARD 31 r;r) Pea-_ __

REVERSE 30 Y)i n

TOTAL HOURS FORWARD /Oh'ts 16)";r-

REVERSE iO rs Im o _ __

Accumulated hours are calculated from start/stop times recorded by the computer.
Actual power outputs are calculated from the output speed and torque values
recorded by the computer.

Total Shifts- I ./

* ic/r4 Pdepenoded fti jQffl&# M
I '4rn ,"At 0r 0. 41 fhkA -s1eem.

PTP1O13OREVA

4
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Test Engi r: Nadine Barr
Date: g: .1 .4
Final Drive SIN 2
Run o. I

10;39,3r, 10:45:04 10,50t07 10;55a01 l!,00i0

FO Output Power Chp) 40 40 40 40 40
Output TorqJe(lb-fL) 1610 1610 1620 1611 4610

FP Output Speed(rpm) *130 *130 *130 *130 *130
FD Input Speed (rpm, 582 581 581 581 582

Pumo Speed Crpm) 2181 2182 2182 2183 2184
Fump P P-essurc(psi) 416 419 420 41G 417
Pump S Pres5ure(psi) 1823 1779 1769 1766

Pump Control Vo]t(V) 7.1 7.1 7.1 7.1 7.1

Ambient (oF) 84 84 85 85 85

Temo into F.D. CoF)

Temp insldc F.D.(oF)

11:05&03 11%10*01 11:15,06 11:20r02 11&25,07

FD Output Power Chp) 40 40 40 40 40
Output Torque(lb-ft) 1620 1620 1620 1620 1620
FD Output Speed(rpm) *130 *130 *130 *130 *130
7D Input Speed (rpm) 581 581 581 562 582

Pump Speed crpm) 2183 2183 2183 2183 2133
Pump P Pre5sureCpsi) 413 417 415 417 415

Pump S Pres5ure(psi) 1747 1758 1754 1755 1749

Pump Control VoltCV) 7.1 7.1 7.1 7.1 7.1

Ambient CoF) 85 85 86 85 85
Temp into F.D. (OF)

Temp inside F.D.CoF)

11:30:07 11,35,04 :11:G3 11,12:06.',,11:

FD Output Power (hp) 40 40 0 0
Output Tcrque(lb-ft) 1613 1620 -0.-0

FD Output SpeedCrpm) "130 *1300 0 0
FD Input Speed (rpm) 582 583 0 0

Pump Speed (rpm) 2184 2186 2288 7 2286

Pump P Pressure(psi) 418 415 488 48 487

Pump S Pressure(psi) 1747 1756 411 409 409

Pump Control Volt.'V) 7.1 7.1 -0.0 -0.0 2.7

Ambient (oF) 85 85 76

Temp into F.D. (oF)

Temp inside F.D.(oF)

* Output Speed Calculated

4
4-26

1



lest EniBeer:ardin Bar3 Date: : -84
Final Drive S/N 2
Rw No. 3

14#10t05 .4,11,03 14:15,02 14,18:36 14,3c07

FD output Power Chp) 31 30 30 30 30
Output Torquetlb-ft) 823 816 803 79: 79f
FD Output Soeed(rpm) 195 195 194 201 201
FD !rput Saeed (rpm) 2042 2037 2031 -028 2058
Pump Spced Crpm) 2194 2196 2136 2196 2195
Fump F Pres3ureCp5i) 409 40a 406 409 406
Pump S Pressure(psi) 1915 1902 189 1855 1913
Pump Cortrol Volt(V) 12.0 12.0 11.9 11.9 12.1

Ambient (oF) 85 85 84 85 85
Temp into F.D. Cor)
Tem, insIde F.D.CcF

14:28105 14s3M:00 14:38:01 14:43:02 14:48:03
rD Output Power (hp) 30 30 0 30 30
Output TorqueClb-ft) 804 806 823 808 799
FD Output Speed(rpm) 199 196 196 196 197
FD Input Speed (rpm) 2054 2051 2054 2052 2054
Pump Speed (rpm) 2196 2198 2201 2203 2203
Pump P PressureCpsi) 403 406 406 405 411
Fsmp S Pressure(psi) 1904 1891 1908 188e 1880
Pump jontrol VoltCV) 12.1 12.1 12.1 12.1 12.1
Ambien, (oF) 84 c4 84 84 84
Temo into F.D. (oF)
Temp inside F.d. CoF)

Test Engineer: Nadine Barr
Dat 89: I: 84
Final rive S/N 2
Run No. 4 09:18:04 09:2304 0928:04 09,33,C4 03,38,02

FD Output Power (hp) 59 61 60 61 61
Output Torque(lb-ft) 635 645 623 647 640
FD Output SpeedCrpm) 488 500 507 495 489
FD Input Speed (rpm) 2199 2215 2235 2192 2184
Pump Epeed (rpm) 2187 2193 2196 2138 2198
Pump P PressureCpsi) 390 371 381 369 365
Pump S Pre~sureCpsi) 3940 3940 3046 3900 3864
Pump Control Volt(V) 13.0 13.0 13.2 13.2 13.2
Brake Lube Flow(gpm) 0.59 0.58 0.59 0.59 0.60
Amoent CoP) 70 73 74 75 76
Temp into F.D. CoF)
Temp inside F.D. CoF)
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est CP irie uwif
d o.8 11.

Final Drive SN 2
Run No. 5

10C33=05 10s39s 1 10s45s00 10:49s59 10z55r'1

FD Output Power (hp) 61 59 61 61 G2
Output Torque(lb-ft) 647 63Z 644 654 650
FD Cutp t SpeedCrpm) 495 492 496 488 501
FD Irout Speed (rcm) 2208 2153 2196 2150 2230
Fump Spred (rpmn) 21i6 2196 2197 2198 2197
Pump P Pres3ure~psi) 378 3a2 377 367 -.
Pump S PressurcCpsi) 4007 4014 4050 3909 4091
Pump Control Volt(V) 12.7 12.7 12.9 12.9 13.3
Ambient CcF) 73 73 74 73 74
Temp into F.D. (or) 164 168 166
Temp inside F.D.CoF)
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Test Enaineer: Nadine Barr

Date: 89 1I:84 -
Final Drive SN 2
Rw No. 7

J2:58,58 12359?31 13sC0,05 13;05,02 l3:10,04

FD Outpit Power (hp) -0 -0 -0 86 58
Output Toro,;e(lb-ft) -16 -16 -16 2080 1050
FD Output SpeedCrom) 78 71 56 29? 292

FD Input Speed (rpm) 0 0 0 1311 1285
Pump Srced (rPm) 2202 2203 2206 2218 2188
Pump F Pressure(psxi 501 500 498 430 428
Pump S Pressure(psi) 415 414 412 1599 3117

Pimp Ccntrol VoJt(V) -0.0 -0.0 -0.0 8.0 8.5
Ambient (oF) 78 77 78 79 79

Temp into F.D. CoF)

Temp ins.de F.D.(:F)

13,15,05 13;20:03 13:25,05 13:30:00 13:35:01
FD Cutput Power (hp) 82 61 6I 63 61
Output Torque(lb-ft; 1093 1093 1084 1096 1083
FD Cutput Speed(rpm) 300 2e5 297 301 294
FD Input Speed (rpm) 1331 1323 1316 1317 1319

Pump Speed (rpm) 2188 2188 2186 2191 2192
Pump P PressureCp5i) 412 403 401 403 398
Pump S PrcssureCps,.) 3284 324C 3195 3189 3166
Pump Control Volt(V) 9.0 9.0 9.0 9.0 9.0

Ambient (oF) 79 80 80 80 79
Temp into F.c. CoP) 160 162
Temp inside F.D.(oF)

13t40:04 13:45:02 13:50:05 13:55:06 14:00:07
FD Output Power (hp) 60 61 59 61 60
Output Torque(lb-ft) 1065 1051 1045 1069. 1065
FD Output Speed(rpm) 296 303 298 301 297
FD Innut Epecd (rpm) 1321 1324 1326 1325 1326
Pump Speed (rpm) 2193 2197 2198 2198 C199
Pump P Pre~sure(psl) 400 401 405 402 398
Pump S PressureCpsi) 3114 3093 3096 3125 3119
Pump Control Volt(V) 9.0 9.0 9.0 9.0 9.0
Ambient (oF) 79 80 79 80 so
Temp into F.D. (oF) 164
Temp inside F.D.CoF)

14,05,07 14:06:26 :43,02 09t48:01 09&52t1

FD Output Power Chp) 60 59 0 0
Outout Torque(lb-ft) 1057 1041 16 16
FD Output Speed(rpm) 296 296 187 0 0
FD Input Speed (rpm) 1326 1327 0 0

Pump Speed (rpm) 21sJ 21S7 53
Pump P Pressure(psk) 403 403 383 - 2
Pump S Pressure(psl) 3081 3082 317 5 4
Pump Control VotV) 9.0 9.0 -0. -0.0 .0
Ambient CoF) 80 80
Temp into F.D. oP)
Temp inside F.D. CoF)
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Test E .nr: Ncdine Barr
Date: 89: h 4
Final Drive S/N 2
Run No 8

14:15206 14 120,07 14225,07 14z30:06 14;354C9
F0 Output Power (hF) 62 67 63 62 6F
Output Torue~lb-ft) 3121 3079 3069 3049 30G9
FD Output Speed(rpm' !05 114 109 !7 117
FD Input Speed (rpm) 1067 1079 1077 1082 1084
Pump Speed (rpm) 2200 2200 2199 2199 2202
Pump P Pressure(psi) 412 413 406 410 411
Pump S Pressure(psi) 2827 2820 2809 2803 2815
Pump Contrcl Volt(V) 7.6 7.6 7.6 7.s 7.6

Ambient (,F) 80 80 80 80 0
Temp into F.D. (oFr

Tcmp inside F.D.(oF)

14:40:06 14:45:07 14:50:09 14:55;01 15100:34
FD Output Power (hp) 64 61 68 66 6

Output Torque(lb-ft) 3092 3070 3093 3094 30S7
rD Output Speed(rpm) 108 10' 115 113 110
FO Input Speed Crpm.) 1091 1092 1092 1093 1094
Pump Speed (rpm) 2203 2204 2206 2208 2209
Pump P PressureCpsi) 414 411 4±1 408 412

Pump 5 PressureCpsi) 2822 2817 2822 2823 2843

Pump Control Volt(V) 7.6 7.6 7.6 7.6 7.6

Ambient (oF) 79 7S 79 79 79
Temp into F.D. (oF)
Temp .inside F.D.(or)

15:05:01 15s100f4 15s13:40 3#55:06 14:00:0

FD Output Power (hp) 61 61 61 61 0

Output Torque(lb-ft) 3066 3052 3033 069
FD Output SpredCrpm) *105 *105 *105 1 297
FD Inout Speed (rpm) 1097 1097 1097 lz5 / 1326
Fump Speed (rpm) 2213 2213 2213 219P 2199
Pump P Pressure(osi) 412 417 413 40 _398
Pimp S Prensure~psi) 2813 2794 2779 31 5 1j
Pump Control VolL(V) 7.6 7.6 7.6 -0 .0
Ambient CoF) 79 79 79 80

Temp into F.D. (oF)
Temp inside F.D.(cF.
* Output Speed Calculated
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lest I9Jinee( Nadine barr
Ode: 8g. 1h B#

I Final Grive SN 2
R. Nk 9

I15-1,10 15z20s04 15s25&04 15:3004 15&35t04

FD Output Power (ho) -1 3 31 31 30

Output Torque(lb-ft) -60 168 534 534 519

FD Output Speed~rpm) 92 88 303 30j 304

FD Input Speed (rpm) 0 373 1356 1356 1357

Furp Speed Crpm) 2239 2263 2218 2219 2220

Fump P Pre.sure(psi) 476 1459 41F 421 416

Pump S PressureCp!.) 399 365 2351 2126 2105

Pump Control Volt(V -0.0 4.7 8.8 8.8 8.8

Ambiept (oF) 79 79 79 73 78

Temr into F.D. CoF)
Temp inside F.D.CoF)

15t40:01 15:45:03 15;50&04 15&55:;6 16s00:08

FD Output Power Cho) 30 31 31 32 33

Output Turquc(lb-ft) 512 535 540 547 552

FD Output Speed(rpm) 303 306 302 308 316

FD Input Speed (rpm) 1356 1353 1353 1353 1354

Pump Speed (rpm ) 2221 2219 2220 2220 2222

Pump P PressureCpsi) 415 418 413 411 411

Pump S PressureCpsi) 2088 2146 Z125 2137 2141

Pump Control Voit(V) 8.8 8.8 8.8 5.a 6.8

Ambient (oF) 78 78 77 77 77ITemp into F.D. (oF)

Temp inside F.D.CcF)

16s05&05 16,10:00 16:15,00 16:20:08 16g25:08
FD Output Power (hp) 32 32 32 32 31
Output Torquelb-ft) 538 543 58 533 522

FD Output Speed(rpm) 309 305 313 315 314

FD Input Speed Crpm) 1354 1354 1354 1356 1356

Pump Speed (rpm) 2Z23 2223 2222 2224 Z225

Pump P Pressure(asi) 414 418 416 412 418

Pump S Pressure(psi) 2123 2128 2115 2098 2087

Pump Control VoltCV5 8.8 8.8 8.8 8.8 8.8

Ambient (oF) 77 77 76 77 76

Temp into F.D. (oF-

Teip insida F.D.CoF)
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Ter. :E er: Nadine Harr
Date: 19: 12 84

Final Drive S/N 2
RuiN. I

13:51:27 1Z;5a06 14?00,02 14 05:C5 14,10,02

FD Output Power Chp) 4 3 - 6 8

Output Torque(lb-ft) 179 176 130 213 237

FD Output Seed(rpm) 111 101 121 148 173

rD !nput Speed (rpm) 1062 1035 12.1 1512 1749

Pump Svee6 (rpm) 2167 2189 2190 2191 2191

Pump P Pres5ure(psi) 426 427 116 416 414
Pump S Pre!sure(ps. 931 8$ 921 1002 1148

Pump rantrol Volt(V) 7.1 7.1 7.7 9.7 10.8
Ambient (nF) so 00 0 a 81

Temp into F.D. CoF)
Temn ±nside F.D.(oF)

14:15:03 14:20:02 14:25:36 14:30:06 14:35,05

Fr Output Power Chp) 11 11 10 10 11
Output Torque(lb-ft) 266 263 264 260 256

FD Output Speed(rpm) 219 217 207 209 *206
FD Input Speed (rpm) 2168 2174 2170 2170 2167

Pump Speed (rpm) 2192 2193 2194 Z196 2195
Pump P Pressure(psi) 415 416 414 41; 407
Pump S PressureCpsi) 1400 1365 138i 1375 1380

Pump 3ontrol VoltCV; 12.0 12.O 12.0 12.0 12.0

Ambient (oF) 81 91 82 82 82

Temp into F.D. (oF)
Temc inside F.D.(oF)

* Output Speed Calculated
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lert Engieer Nadine Barr
Odte: 19 12: 84
Final Drive A 2
Ru N. Pe 14:46s25 14s50.05 14s55:01 15s00:06 15,05s02

FD Output Power (hp) -5 -5 - -6 -6
Cutput Torque(lb-ft) -235 -220 -230 -245 -246
FD Output Speed(rom !12 113 1!0 132 137
FD input Soeed (rnm' 1156 1159 1164 * 1301
Pump Speed (rpm) 2205 2204 2207 2207 2207
Pump P Presure(psil 1062 1039 1067 1124 113:
Pump S Pressure(psi) 3 350 350 549 Z49

Pump Control Vc.lt(V) 7.7 7.7 7.7 S.4 8.4
Ambient (oF) 82 82 92 82 S2
Tamp into F.D. (oF) 163 165
Temp inside F.D. (oF) 173 175

15,10:04 15s15:03 15:20t01 15:25:00 15,30:07
FD Outout Power (hp) -7 -7 -9 -10 -11

Output Torque(lb-4t) -259 -256 -285 -300 -297
FD Output Speed(rpm) 142 137 1E7 161 190
FD Input Speed (rpm) 1433 1435 1750 1900 1T0
Pump Speed (rpm) 2206 2206 2205 2205 2205
Pump P Pressure(psi) 1194 1177 1366 1467 14G4
Pump S Pressure(psi) 348 348 348 346 344
Pump Cintrol Volt(V) 9.1 9.1 10.5 11.2 11.2
Ambient (oF) 82 82 82 82 0

Temp intn F.D. CoF) 166
Temp inside F.D. CoF) 194

15:35:00 15%40j07 15s45,03 15&50c07 15&55:03
FD Output Power (hp) -10 -11 -10 -14 -13
Output Torque(lb-ft) -296 -299 -297 -324 -315
FD Output SpeedCrpm) * 187 ±81 222 221
FD Tnput Speed (rpm) 1901 1896 1896 2327 a315
Pump SpDeed (rom" 2206 2207 2209 22V3 2211
Pump P PressureCpsi) 1456 1448 14r0 1795 1752
Pump S Pressure(psi) 343 344 343 339 336
Pump Control Volt(V) 11.2 11.2 11.2 12.5 12.5
Ambient (oF) 82 82 82 82 82
Temp into r.D. (oF) 164
Temp inside F.D.(oF) 184

16:00:05 16,05.02 16;10s0l 7:45:04 07:50:
FD Output Power Chp) -13 -14 -9 62
Cutput TorqueClb-ft) -319 -317 -272770 76C
FD Output SpeedCrpm) 222 235 16.9 '4 444
FD Input Speed (rpm) 2312 2318 1718 190 1904
Pump Speed (rpm) 2211 2212 2215 216 2160
Pump P Pressurecpsl) 1739 1752 1295 4 443
Pump S Pressure(psi) 337 336 342 77 363
Pump Control VoltCV) 12.5 12.5 10.1 10.6 1 6
Ambient CoF) 82 82 81 76
Temp into F.D. (oF) 166
Temp inside F.D.(oF) 194
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Test Engineer. ine Barr
gate: R. 13:84
Final Drive SA 2
RumNo. 12

08 &202 08,50s05 08r58,22 03:00,01 09:06s20

FD Output Power Clip) -34 -29 - 3 -31 -29
Output Torque(lb-ft) -1633 -1579 -1608 -1591 -1548

FD Output Speed~rpm! 108 97 107 101 39

rD Input SpeeJ (rpm) 1074 1018 10- 1044 9? ?
Pump Speed Crpm' 2192 219% 2201 2204 2207
Pump P Pressure(osi) 2.98 2170 2119 2090 2068
Pump S Pressure~psi) 355 342 328 327 340

Fump Control VcIl(V) 7.2 7.Z 7.4 7.4 7.3
Ambient CoF) 69 70 71 71 72
Temp into r.D. (oF) 165 167
Temp inside F.D. CoF) 155 170

09,13z27 09:189,23 09:23v28 09,28:23 09:33:27
FD Output Power Cho) -36 -35 -33 -33 -34
Output TorqueClb-ft) -1647 -1600 -1517 -1495 -1486

FD Output SpeeeCrpm) 114 115 114 115 120
FD Input Speed (rom) 1171 1186 1194 1201 1203
Pump Speeri (rpm) 2207 2207 2205 2208 22C9
Pump P PressureCpsi) 2277 22138 2186 2177 2154
Pump S Pressure(psi) 340 344 3,13 342 344
Pump Ccntrol Volt(V) 7.8 7.3 7.8 7.3 7.8
Ambient CoF) 72 72 72 72 72
Temp into F.D. (oF) 166
Temp inside F.D. CoF) 177

09:38:25 09:43,21 09s48:23 0953:24 09:58;27
FD Output Power Chp) -33 -33 -34 -32 -32
Output TorqueClb-ft) -1468 -1468 -144q -1453" -1423
FD Output SpiedCrpm) 117 118 124 117 :18
FD Input Speed (rpm) 1206 1210 1211 1211 1241

Pump Soeed (rpm) 2208 2207 2208 2207 2207
Pump P Pressure(psi) 2146 2153 2137 2136 2117
Pump S Pressure(pzi) 343 343 345 342 345

Pump Control VoltVV) 7.8 7.8 7.8 7.8 7.2
mWLIent (oF) 73 73 73 73 74

Temp into F.D. (o-) 167
Temp inside F.D. CoF) 179
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lest Emsi : N dine BarrI Date- 19 1184
Final Drive S/N 2
Run No. 13

10v07s25 10M1004 11:15 8 05 10,20:G0 1082503
FD Output Power (hp) -34 -32 -30 -32 -31

Output ToroueClb-ft) -850 -814 -789 -801 -793

I FD Output Speed(rpm) 211 208 202 207 208

FD ITrput Speed Crpm) 2143 2135 2121 2120 2115

Pump Speed (rpm) 2207 2206 220S 2208 2207

Pump P Pressure(psi) 2495 2439 2385 2392 2:19

Pu.p S Pressure(psl) 339 337 77 335 3:2

Pump Control Volt(V) 12.1 12.0 1^.0 12.0 12.0

Ambient (oF) 75 74 74 74 75

Tcip into P.O. COF) 169 162
Temp inside F.D. (oF) 194 190

10t30:04 10z35:00 10:40:04 10:45:01 10s50,06

FD Output Power Chp) -31 -31 -31 -31 -30

Output .Torque(lb-ft) -782 -796 -792 -7699 -784

FD Output SpeedCrpm) 208 203 204 09 202

FD Input Speed (rpm)- *2179 2112 2112 2112 2111

Pump Speed (rpm) 2208 2207 2208 2207 2206

Pump P Pressure(psi) 2332 2362 2343 2326 2337

Pump S Pressurc(psi) 337 334 336 334 334

Pump Control VolteV) 12.0 12.0 12.0 12.0 12.0

i Ambient (oF) 75 75 75 75 75

Temp into F.D. (oF) 163
Ten.p inside F.D.(oF 190

10s55:06 11&00r05 11:05r07 11s10:02 11,15x05

FD Output Power (hp) -32 -32 -31 -32 -32

Output Toroue(lb-ft) -751 -750 -734 -744 -733

FD Output Speed(rpm) 227 22C, 223 224 229

FD Input Soeed (rpm) 2318 2313 2294 230,i 2305

Pump Speed (rpm) 2206 22n7 2207 2207 2207

Pump P FrecsureCpsi) 2522 246D 2438 2440 241S

Pump S Presiure(psi) 336 325 324 326 322

Pump Control Volt(V) 12.6 12.6 12.6 12.6 12.6

Ambient (oF) 76 75 76 77 19

Temp nto F.D. (oF) 197
Temp inside F.D. Co)1

* Input Speed Calculated
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Test E9 DAVID RAYMONO
Dat: 9 14:84
Final rive S/N 2
RMNo. 14

1041s22 10,41s40 10&42;11 10:42:20 13&42t38

FD Outznut Power Chp) 0 0 0 0 0
Output Torcue(lb-ft) -14 -14 -14 -11 -14
FD Outp::t SpecdCrpm; 0 0 0 0 0
FD Input Speed (rpm) 0 0 0 0 0
Pump Speed Crpm) 0 0 0 0 0
Pumn P Pressure(psi) 3239 3249 3244 3242 3250
Pump S Pressure(p5i3 2479 2479 2479 2479 24'9
Pump Control Volt(V) 0.1 0.I 0.1 0.1 0.1
Ambient (oF" 77 77 76 76 76
T'!mo intc F.D. (oF)
Temp inside F.D.CoF)

10&42:47 10z43:05 10s56:58 11:00:08 11:05:08
FD Output Power Chp) 0 0 -0 -0 -90
Output Torqueflb-4 t) -14 --14 -13 -12 -4727

FD Output Speed(rpm) 0 0 131 145 *101
FD incrt Speed Crpo.,) 0 0 C 0 1067

Pump Speed (rpm) 0 0 2210 2215 2186
Pump P Pre5sureCpsi5 3243 3P42 510 496 4920
Pump S PressureCpsi) 2479 2479 421 410 338
Pump Control Volt(V) 0.1 0.1 0.1 0.1 7.2
Ambient (oF) 76 76 77 77 78
Temp into F.D. (oF)
Temp inside F.D.CoF)

11:10a02 11:15:05 11;2004 11*25&07 11;30:01

FD Output Power Chp) -77 -90 -94 -93 -98

Output Torqtie(lb-ft) -3964 -2349 -2414 -2327 -2289
FD Output Speed(rpn) *101 201 205 209 202
FD Input Speed (rpm) 1095 2051 2061 2061 2067
Pump Speeo Crpm) 2191 2189 2191 2194 2197

Pumo P Pressure(psi) 4063 4790 4926 4885 4725
Pump S Pressure(pst) 320 296 298 301 298

Pump Control Volt(V) 7.6 12.8 13.2 13.2 13.2
Ambient (oF) 76 78 79 80 81
Temp into F.D. CoF)

Temp inside F.D.(oF)

* Output Speed Calculated
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Test Engineer: AID RAYND1N3 Date: 14:84
Final Drive S/N 2
uno.15

R 12s55r15 13O0O0tO 1;05:04 13,10,06 13a15"01
'5 Output Power (hpi 0 0 -84 -89 -92

Output Torque(lb-ft) 6 7 -1544 -1615 -1593

FD Output S zeed(rnm) 0 0 287 291 304

FD Input Speed (rpm) 0 0 3007 3051 3189

Pump Speed (rpm) 0 2183 2177 2180 2198

Pump P Pressure(p5x) 5 498 F-625 5815 6051

Pump S Pres~ure(p!i) 3 410 323 297 245

Pump Control VoLtCV) 0.5 0.5 13.9 1,1.9 15.4

Ambiet CoF) a1 81 81 82 82

Ten'p inLo F.D. (oF)

Temp inside F.C.(oF)

13:2n:O1 13:25a04 13:26144 13s31:47 13:36:41

FO Outp'it Power (hp) -60 -91 -9a -92 -89

j Output To-que(lb-ft) -1737 -2485 -2465 -2478 -2397

FD Output Speeo(rpm) 180 193 196 196 196
FD !npu' Speed (rpm) 1833 2014 2051 2051 2053

Pump Speed (rpm) 2190 2201 2203 2203 2205
Pump F PressureCpsi) 3973 4944 5121 5001 4919
Pump S Pressure(psil 340 300 297 307 292

Pump Control Volt(V) 11.6 12.9 13.1 13.1 13.2

Ambient (oF; 83 82 82 33 32

Temp into F.D. (oF)

Temp insidr F.D. (oF)

13:41z40 13:46:44 13a5l,44 13:56s45 14:00:06

FD Output Power (hp) -91 -89 -89 -12 -24
Output Torque(lb-ft) -2474 -2429 -2415 -:84 -663

FD Output SpeedCrpm) 194 193 .193 219 187

FD Input Speed (rpm) 2030 2025 2054 22e4 1931

Pump Speed ,rpm) 2204 2208 2220 2169 Z077

Pump P Pressure(p5i) 4918 4902 4537 1675 2817

Pump S Pressure(psi) 300 301 279 312 351
Pump Control Volt(V) 13.2 13.2 13.3 12.5 12.5

Ambient (oF) 82 81 81 81 81
Temp itito r.C. CoF)

Temp inside F.D.(oF)

14:95:06 14&10:05 14:15:04 14:20%05 14:25:01

FD Output Power Chp) -31 -2 -14 41 32

Output Torque(lb-ft) -1648 -45 -247 426 1045

FD Output Speed(rpm) 194 227 298 506 462

FD Input Speed (rpm) 2034 2375 1391 2265 2071

Pump Speed (rpm) 2266 2300 2337 2282 2277

Pump P Pressure(psi) 1970 1016 904 391 376

Pump S Presure(ps) 328 342 349 3355 4068
Pump Control Volt(V) 12.6 12.1 10.6 13.5 13.5
Ambient (oF) 81 81 81 81 81
Tamp into F.D. (oF)
Temp irride F.D.(oF)
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Date;09z14,r Pese 2

14s30,07 14s35=05 14836,25 14,380, 14,40,06FD Output Power (hp) 89 99 90 87 -Gutput Torque¢lb-ft) 1038 1038 1061 1031 -2809FD Output Sceed(rpm) 448 449 446 442 10FD Input Speed (rpm) 2010 2010 1999 1981 7Pump Speed (rpm) 2279 2280 2281 2281 2313Pump F Pressure(p~±) Z71 359 363 368 473Pump S PressureCpsx) 4055 4041 4042 4027 391Pump Control Volt(V) 13.6 13.8 13.9 13.9 -0.0Ambient coP) 61 81 Pj
Temp tnt,! F.D. -oF)
Temr inside F.D.(oF)
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Test Engineer: RAYN
Date: R9 17:84
Final Drive S/N 2
RuNo. 15

09j39s21 09;40:04 09:45:05 09:50:05 10s:i:46

FD Output Power (hp) 0 0 0 0 0

Output Torque(lb-ft) -28 -28 -28 -29 -i?

FD Output SpeedCrpm) 0 0 0 0 0

FD i.put Speed (rpm) 0 0 0 0 0
Pump Speed (tom) 0 0 ?206 2217 0

P-mp P Pre5sure(psi) 3245 3245 3761 495 !0

pump S Presoure'p~i) 2480 2481 Z905 407 7

Pump Control Volt(V) 0.0 0.0 -0.0 0.0 -O.
Ambient (oF) 74 74 74 74 765 Temp into F.D. (oFP

Temp insidc F.D.CoP)

I 10;15&03 10&25:53 10:30:03 10:35:05 10:40:02

FD Output Power (hp) 0 0 0 C 0

Output Torque(lb-ft) -15 -32 -t4 -14 -17

FP Cutp-ut FpeedCrpm) 0 0 0 C 6

FD Input Speed (Ppm) 0 0 0 0 0

Pump Speed Crpm) 2198 2216 1103 0 0

Pump P Pressure(psi) 513 509 439 7 7
Pump S Presmure(p~i) 423 419 364 6 7

Pump Control VoltCV) -0.0 -0.0 -0.0 -0.0 -0.0

Ambient CoF) 76 76 76 77 77
Temp into F.D. (oF)
Temp inside P..(oF)

10:45:00 10:50j04 10,55:00 14s05&24 14110:04

FD Output Power (hp) 0 0 0 0 0

Output Torque(lb-ft) -18 2 4 5 5

FD Output Speed(rpm) 0 0 0 0 0

FD Input Speed (rom) 0 0 0 0 0

Pump Speed (rpm) 0 2223 0 0 2206

Pump P Pressure(psi) 9 499 8 8 489

Pump S Pressurr(psi) a 412 6 5 413

Pump Control Volt(V) -G.0 -0.0 -0.0 -0.0 -0.0

Ambient (oF) 78 78 78 84 84

Tenp into F.D. (oF1

Temp inside P.D. CoP)

14:15308 14:20:05 14g50,37 14151:57 14&44:59

FD Output Power (hp) 9 0 C 0 0

Output Torque(Ib-ft) 227 -14 -0 -1 -1

FD Output Speid(rpm) 215 0 . 0 0 0

FD Input Speed (rpm) 2248 0 0 0 0

Pump Speed (rpm) 2197 2217 0 0 0

Pump P PressureCpsi) 410 467 7 8 9
Pump S PressureCpsi) 1492 387 3 3 3
Pump Control VoltCV) 12.2 -0.6 -0.0 -0.0 -0.0

Ambient (oP) 84 85 85 86 85
T emp into P.O. (oF)
Temp inside F.D.(oF)
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r N '(7- 11110

lest bLineer adime da-r
Date: 09. 8
Fine] Drive SN 2
Ru No. 17

13:08:07 13:10:01 13s15s03 13:20:00 13:25:03
FD Output Power (hp) 0 0 0 -16 -16

Output Torque(lb-ft) 11 11 38 -325 -319
FD Output Spee-!(rpm) 0 0 0 260 256
FD Input Speed (rpm) 0 0 0 1164 1145

Pump Speed (rpm) 0 423 2211 2200 2204
Pump P Pressure(psi) 10 397 431 19S5 1864
Pump S Pressure(psi5 6 330 408 375 374
Pump Control Volt(V) -0.0 -0.0 0.1 7.2 7.2
Ambt t (oF) 84 84 85 86 86
Temp into F.D. 'oF) 166
Temp inside F.D.(oF) 177

13:30:02 IZ:35:06 13:40:01 13s45&04 13&50:0C
FD Output Power Chp) -16 -19 -18 -31 -30
Output Torque(lb-ft) -317 -329 -Z32 -399 -39C
FD Output Speed(rpm) 260 297 292 409 408
FD Input Speed (rpm) 1167 1331 1308 1833 1828
Pump Speed (rpm) 2207 2207 2211 2204 2207

Pump P Pressure(psi) 1839 2037 2004 2828 2774
Pump S PressureCpsi) 373 366 369 362 362
Pamp Control Volt(V) 7.5 8.2 8.2 10.5 10.5

Ambient CoF) 87 87 87 88 88

Temp into F.D. (oF) 164
Temp inside F.D.(oF) 181

13o55:07 14:00:03 14:05:05 141006 14:15100
FD Output Power (hp) -41 -19 -19 -28 -29

Output Toroue(lb-ft) -434 -317 -316 -369 -371
FD Output SpeedCrpm) 498 307 309 405 401

FD Input Speed Crpm) 2229 1377 2385 1813 1810

Pump Sp-,d (rpm) 2204 2215 2217 2213 2212
Pump P W-essure(psi) 3698 1969 1983 2645 2627
Pump S Pre~sure(psi) 360 365 365 364 3en

Pump Control Volt(V) 11.8 8.3 8.3 10.4 10.4
Ambient (oF) 88 88 88 88 89

Temp irno F.D. CoP) 165
Temp inside F.D.CcF) 189

14:2000 14s25s03 14:29s20 9;48t01 0952:1

FD Output Power (hp) -11 -14 0 0 0
Output Torque(lb-ft) -231 -287 -7 is i
FD Output Speed(rpm) 253 261 0 0
FD Input Speed (rpm) 1130 1171 0 0

Pump Speed frpm) 2219 2222 0 0 0

Puma P Pressure(psi) 1659 1639 10 5 2
Pump S Pressure(psi) 363 364 5 4
Pump Control VoltCV) 7.0 7.0 -0.0 0 .0

Ambient CoF) s 89 89 76
Temp into F.D. CoP) 161
Tamp Inside .P..Cof) 180
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Test E-,S NAINE BAW
nte:fld:
Fina rive S/N 2
Run No. 18

08: 16:55 08 17:05 08 20:02 08;25:05 03,3007FD Output Power (hp) 0 0 0 0 91Output Torquelb-ft) -14 -14 -14 12r8
FD Output Speedcrpm) 0 0 0 0
FD inrut Speed (rpm) C 0 0 0 1c2Pump Speed (rpm) 0 0 0 2221 291Pump P Pressure(psi) 24 14 523 465Pump 3 PressureCpi i 8 3 430 4749Pump Contro! Volt(V) -0.0 -0.0 -0.0 -0.0 9.8Ambient (oF) 73 73 73 73 74j Temp into F.D. (oF)
Temp inside F.D.CoF

08%35&04 08,40zOi 08,45,09 08:50,06 08,5503
FD Output Power (hp) 88 91 87 91 14Cutout Torque(lb-ft) 1232 1241 1524 1623 21FD Output Speed(rpm) 375 385 301 294 257FD Input Speed (rpm) 1681 1723 1349 1321 1151Pump Speed (rpm) 2194 2194 2197 219S 2222Pump P PressureCpsi) 461 450 452 445 455Pump S Pres5ure(psi) 4479 4597 4158 3S86 1437
Pump Control Volt(V) 10.2 10.8 9.0 9.0 7.4
Ambient (oF) 75 7S 75 75 76Temp into F.D. (oF) 164 "165
Temp inside F.D.(oF) 196 187

09g00:07 09,05,05 09,10:08 09215:01 0920:01F3 Output Power (hp) 14 40 11 11 0Output Torc:Je(lb-ft) 281 419 245 256 4FD Output Speed(rnm) 258 502 2"1 23Z 0FD Input Speed Crpm) 1155 2248 1036 1045 0Pump Spred (rpm) 2225 221: 2232 2229 22ZZPump P Pressure(psi) 455 456 459 459 496Pump S Press.ire(p5i) 1460 3273 1268 1343 408Pump Control VoltCV) 7.4 12.2 7.0 7.0 -0.0
Ambient CoF) 76 77 77 77 77Temp into F.D. (oF' -- 160
Temp inside F.D. CoF) 218 190

09;25,03 09,30,08 0935,02 09:40:05 09v45:02FD Output Power (hp) 64 63 -57 -16 3Output Torc,;e(lb-ft) 1725 1716 -1544 783 -16
FD Output $peed(rpm) 195 193 194 109 0Po Input Speed Crpm) 2037 2021 2030 623 0Pump Speed (rpm) 2213 2213 2215 2293 212JPump r-PressureCpsl) 457 449 3434 7423 681Pump S Pressure-psi) 3000 2963 377 348 386
Pump Control Volt(V) 11.4 11.4 12.3 12.8 0.3Ambient (oF) 78 76 78 78 79
Temp into F.D. (oF)j Temp inside F.D.CoF)
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T.t F.i 'NAINE BARR

Final [rive S/N 2
Run No. 19

13,31.19 13235,07 1Z,40,05 13;45:01 14,46:12

FD Output Power (hp) 0 17 16 0 -28

Output Torq"&(lb-ft) -11 289 289 -16 -360
FD D,,tput Qpeed(rpm) 0 308 290 0 404

FD Input Speed (rpm) 0 1330 1301 0 1811

Pump Speed (rrm) 2232 2217 2223 0 21:8
Pump 0 Pressure(psi} -62 706 702 226 3515

Pumo S Pre~sure(psi) 155 ?98 2081 1 409

Pump Control Volt(V) -0.0 7.9 7.9 -0.0 9.5

Ambient CoF) 80 81 81 81 82

Ter- into F.O. CoF) 148
Temp inside F.D.(oF) 173

14:50s03 14t55&06 15:00:00 15:05:06 15:10:03

FD Output Power (hp) -96 -66 -92 -89 -93
Output Torqe(lb-ft) -1253 -1211 -1204 -1212 -1206

FD Output Speed(rpm) 403 371 40; 386 407

FD Input Speed Crpm) 1807 1664 1802 1729 1821

Pump Speed (rpm) 2194 2199 2199 2201 2266

Pump P Pressure(osi) 6151 5318 5716 5420 5616

Pun. S Pressure(psi) 372 366 363 350 357

Pump Control Volt(V) 10.6 10.6 i6.6 21.0 25.6
Ambient (oF) 82 82 82 81 81

Temp into F.D. (oF) 170
Temp inside F.D.CoF) 205

15:15s03 1520:09 :10,08 09&15:01 09,208

FD Output Power (hp) -8 0 11 11 0

Output Torque(lb-ft) -968 -13 25G 4

FD Output Sped(rpm) 479 0 231 233 0
FD Input Soeed Crpm} 2179 0 1036 10 0

Pump Speed (rpm) 2265 a 2232 29 22Z8

Pump P Pressure(p~i) 7315 -0 459 4 496

Pump S Preisure(psi) 252 -0 1268 1343 408
Fimp Control VoltCV 15.9 0. 7 70

Ambient CoFP 81 8 77
Temp into F.D. (oF

Temp inside F.O.(oF)
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Test Eng9ne: ine Bu-r
Date: R 2& 84
Fiml Drive S/N 2
RunNo. 23

09:06;25 09:1005 09:15:05 09s20:f4 C954137

FD Output Power (hp) -77 -61 -62 -61 -64

Cutput Torque(lb-fL) -642 -591 -G06 -594 -18713
rr, Output Speeo(rpm) 634 544 5Z9 543 191
FD Input Sreed (rpm) 28 8 2434 2417 2435 lepa
Pump Speed Crpm) 2391 2416 2418 2411 2205
Pump P P-e3sureCpsI) 7564 4699 4540 5154 35C9

Pump S Prcs5ure4si) 370 387 364 398 383
Pump Control Volt(V) 12.8 11.6 12.8 13.4 10.1

Ambient CoF) 66 67 66 67 673 Temp into F.D. (oF) 165
Temp inside F.r.CoF) 225

10,00:07 10,05,02 10:10s05 10:15&03 10:20:08
FD Cutput Power (ho) -65 -63 -63 -63 -62

Output TorqueClb-ft) -1880 -1824 -1831 -1820 -1807

FD Output Speed(rpm) 181 182 182 181 181FD Input Speed (rpm) 1892 1911 1902 1901 1893

Pump Speed (rom) 2206 2206 2206 2206 220c

Pump P Presaure~psx) 3588 3594 3566 3530 3517
Pump S Pressure(psi) 383 382 380 378 380
Pump Control VoitCV) 10.1 10.1 10 1 10.1 10.1
Ambient (oF) 68 68 68 68 68
Temp into F.D. (oF) 165
Temp inside P.D.(oF) 191

10:25#00 10:30:01 10:35:02 10:40:02 10;45;06
FD Output Power (hp) -62 -62 -90 -92 -91
Output Torque{Ib-ft) -1819 -180c -2803 -2300 -- 2884

FD Output Speed(rpm) 180 108 169 166 166
FD Input Speed (rpm) 1882 1882 1775 1744 17.37
Pump Speed (rpm) 2208 2209 2199 2200 2206
Pump P Pressure(psi) 3545 3479 •4754 14863 4793
Pump S Pressure(ps5) 378 379 373 372 367
Pump Control Volt(V) 10.1 10.1 10.1 10.1 10.1
Ambient CoP) 68 69 69 68 69
Temp into F.D. CoF) 167
Temp inside F.D. CoF) 192

10:50:01 10:5504 11:00:06 11:05:06 11&I0:01
FD Output Power (hp) -93 -92 -92 -122 -122
Output Torque(Ib-ft) -2958 -2940 -2931 -4248 -4295
FD Output SoeedCrpm) 165 165 165 151 149
FD Input Speed (rpm) 1726 1727 1726 1583 1560
Pump Speed (rpm) 2203 2203 2204 2196 2193
Pump P Presgure(psi) 4e25 4812 4809 6321 6265
Pua S Pressure(psi) 367 371 372 352 3-55
Pump Control Volt(V) 10.1 10.1 10.1 10.1 10.1
Ambient (oF) 69 67 68 66 68
Temp Into F.D. (oF) 168
Temp inside F.D.CoF) 197
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Paqe 2

Date9s:2094

liI15t^C3 11s20:04 11&25&01 11=30;00 11,32:04

FD Output Power Chp) -121 -124 -63 -126 -123

Output Toroue(lb-ft) -4322 -4470 -544 -1549 -1516

FD Output Speed(rpm) 146 14; S12 428 4Z8

FU !npt Speed (rpm) 15,45 1526 2743 1917 1903

Ptimp Speed Crpm) 2195 2193 2450 2459 2453

Pump P Pressure(psi) 6233 6423 7660 6624 67"38

Pump S PressureCpsl) 356 352 272 341 35Z

Pump Control VoltCV) 10.1 10.1 23.4 10.6 10.6

Ambiernt (oF) 67 a8 68 68 68

Temp into F.D. CoF) 161
Temp inside F.D.CoF5 196

11:33:21 11:35:06 11:36:06 11;40:00 11:45:00

FD Output Power (hp) -125 -122 -120 0 0

Ojtout Torque(lb-ft) -1541 -1523 -1433 0 0

FD Output Speed(rpm) 425 421 440 0 0

FD Input Speed (rpm) 1906 1884 2003 0 0

Pump Spced (rpm) 2460 2461 2472 0 0

Fump P Pressure(psi) 6745 6590 5642 0 0

Pump S Pressure(ps5i 336 344 352 0 0

Pump Control VoltCV) 10.6 10.6 10.6 0.0 c.i

Ambient oF) 68 69 69 0 0

Temp into F.D. (oF)

Temp inside F.D. CoF)
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Test En9ineer: Cdine Barr
Date: R9 20: 84
Final Drive S/N 2
RunkN& 21

IL:28:03 12s3000 12t31:08 l2r35:CS 12s37;01
FD Outpsit Power (hp) -20 -29 -37 -32 -32
Output Toroue(lb-ft) -328 -417 -517 -431 -429

FD Cutput Specd(rpm) 326 357 371 39Z 397
FD Input Soeeo (rpml 1462 1600 1663 1760 1759
Fump Speed (rpm) 222! 2215 2212 2209 2210
Pump P Pressure(psi) 231 2782 2997 2958 2920

Pump S Pressure(pai) 390 390 385 36, 39c
Pump Control VoltV) 8.1 8.8 9.1 9.5 9.5
Ambient (oF) 69 69 69 63 6S
Temp into F.D. (oF)
Temp inside F.D. CoF

12:40:02 12:45s01 12:50,00 12g55&06 13:00:08
FD Output Power (hp) -31 -32 -33 -32 -31
Output Torque(lb-ft) -420 -378 -38 -381 -36c
FD Output SpeedCrpm) 391 445 442 440 439
FD Input Speed (rpm) 1752 1993 1978 1971 1965
Pump Speed (rpm) 2211 2207 2208 2211 2210
Pump F PressureCpsi) 0 3245 3180 3124 3123
Pump S Pressure(psl) 383 382 381 373 377
Pu,,p Control VoltCV) 9.5 10.4 10.4 10.4 10.4
Ambient (oF) 68 68 69 70 70
Temp into F.D. (oF) 167
Temp inside F.D.(cF) 209

13:05:02 13:10:02 13t15:05 13s26:04 13&2604
FD Output Power (hp) -31 -30 -30 -31 -31
Output Torque(lb-ft) -371 -360 -363 -367 -369
FD Output Speed(rpm) 437 437 438 438 438
FD Input Speed (rpm) 1960 1958 1962 1963 1983
Pump Speed (rpm) 2211 2210 2212 2213 2214
Puin P Pressure(pui) 3040 3065 3056 3086 305

Pump S Pressurecpsi 376 381 Z76 385 378
Pump'Control Vol(V) 10.3 10.3 10.3 10.3 10.3
Ambient CoF, 71 71 71 69 71
Temp into F.D. CoF) 164
Temp inside F.D.CoF) 206

4
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Test Engimer: dine Br
Date. R 22: 84
Final Drive S/N 2
Rw No. 22

14j15s01 14,16:45 14:18:4S 14.20.00 14t25.02

FD Output Power Chp) -21 -30 -29 -29 -61
Output Torque(lb-ft) -259 -375 -367 -368 -816
FD Output Spced(rpm) 435 42C 419 41C 390
FD Inrut Speed Crpm) 1939 1303 1875 1866 1702
Pump Speed (rpm*, Z269 2271 2273 2275 Z269
Pump P Pre~sure(p5i) 064 3091 2956 2915 4088
Pump S Prea!ure(p5i) 393 388 389 390 380
Pump Control VoltCV) 9.5 9.5 9.5 9, 7.5
Amoient (oF) 75 75 76 76 76
Temp into F.D. (oF) 170
Temp inside F.C..(oF) 207

14:3004 14:35:05 14:40:08 14:45:04 14:50%06
FD Output Power (hp! -GO -59 -60 -62 -58
Output Torque(lb-ft) -827 -815 -831 -767 -720
FD Output Speed(rpm) 382 381 376 426 425
FD Input Coeed (rpm) 1711 1699 1687 1902 1,902
Pump Speed (rpm) 2271 2276 2279 2279 2285
Fump P Pressurec(psi) 3942 3852 3912 4205 4091
Pump 3 Pressure(psi) 372 376 373 371 368
Pump Control Volt(V) 9.5 9.5 9.5 10.4 1C.4
Ambient (oF) 76 76 76 76 77
;emp into F.D. (oF) 175 165
Temp inside F.D.CoF) 207 207

14:55:07 15:00:03 15:05:05 15s10:04 15,15.07
FD Output Power Chp) -59 -59 -59 -61 -60
Output TorqueClb-ft) -738 -734 -726 -759 -743
FD Output Speed(rpp) 423 422 424 425 42.:
Fn Input Speed (rpm) 1896 1892 1895 1893 1900
Pump Soeed (rpm) 2288 2290 2293 2294 2296

Pump P Pres-ure(psi) 4135 4095 4070 4164 4131
Pump S Pressure(psi) 367 372 374 371 370

Pump Control Volt(V) 10.4 10.4 10.4 10.4 10.4
Ambient CoF) 77 77 77 77 77

emp into F.O. (oF) 165 164
Temp inzoie F.D.(oF) 208 220

15r20#01 15:25.04 15:30:08 15:35:04 15:40z07

FD Output Power (hp) -61 -63 -63 -61 -62
Output Torque(Ib-ft) -643 -751 -749 -733 -732
FD Output Spced(rp.) 498 439 440 440 442

FD Input Speed (rpm) 2233 1967 1969 1971 1976
Pump Speed (rpm) 2292 2297 2299 2301 2300
Pump P Pressure(psi) 4700 4329 4310 4282 4284
Pump S Pressure(psi) 362 365 369 366 370
Pump Control Volt(V) 11.4 10.5 10.5 10.5 IC.5
Ambient (oF) 77 77 77 77 78
Tamp into F.D. (oF) 166
Temp inside F.D.(oF) 213
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lestb bineer:- 4 ine burr
Date: 39 26: 84
Final Drive S/N 2
Ru No. 23

08:49:09 08&50:06 08:58,27 09:00:05 09:05,16
FD C*oLput Power (hp) -18 -S -55 -65 -60
Output TorqueClb-ft) -1015 -235 -1034 -10±5 -1001
rF outptit SpeedCrpm. "125 33S 326 a3, 3.5

FD Input Sreed (rpm) 972 1399 1459 l45 1475

Pump Spced (rpm) 2164 2155 2155 2157 2162
Pump P PressureCpsi) 2633 2824 4116 4002 :353

Pumo S Pressure(psi) 403 400 384 382 376

Pump Control Volt(V) 6.4 7.4 8.5 S.5 8.5
Ambient coP) 69 69 70 70 71
Temp into F.D. (oF) 167
Temp inside F.D. CoF) 193

09&10:04 09:15:05 19:20:01 09s25t03 09:30:05
FI OutpuL Power (hp) -58 -117 -118 -7,, le
Output Torcue(lb-ft) -975 -209; -2240 -4395 3C4
FD Output Speed~rpm) *310 *294 277 277 261

FD Input Speed (rpm) 1389 1315 1188 1241 1167
Pump Speed (rpm) 2166 2152 2.53 2166 2178

Purip P Pressure~pl.) 3773 6087 6211 4140 1495
Pump S PressureCosi) 378 361 359 363 364

Pump Control Volt(V) 6.5 8.5 8.5 8.5 7.S
Amtient CoF) 72 72 73 73 74

Temp into F.D. Co )

Temp Inside F.D.CoF} '

09:35:03 09:40s02 09:45:00 09:50,03 09s55:03
FD Output Power (hp) 0 20 21 21 23

Cutput Torque(lb-ft) 1546 338 ,338 327 341

FD Output SpeedCrpm) 0 717 327 332 359
FD Input Specd (rpm) 0 1424 1458 1490 1500
Pumo 3peed (rpm) 2199 2182 2185 2185 2185
Pump P Pressure(p.i) s8e 447 458 456 453

Pump S Pressure(psi) 362 1719 1750 1791 1820
Pump Control Volt(V) -C.0 9.1 9.1 9.1 9.1

Ambient CoF) 74 73 73 73 73

Temp irto F.D. (oF)

Temp inside F.D.CoF)I
10:00:00 10:05:01 10:10:02 10115:02 10,20,03

FD Output Power (hp) 29 30 36 26 27
Output Torque(lb-ft) 356 368 395 349 347
FD Output SpeedCrpm) 425 428 474 388 410
FD Input Speed (rpm) 1821 1912 2117 1740 1740

Pump Speed (rpm) 2181 2182 2181 2185 2181

Pump P ?ressure(osi) 455 449 464 451 452
Pump S PressureCpsi) 2321 2498 2867 2137 2123

Pump Control VoltCV) 10.6 11.0 11.7 10.0 10.0

Amblen: CrF) 74 74 75 74 75
Temp into F.D. CoF) 166
Temp inside F.D.(oF) 228

* Input Speed Calculated 4-47I



10s25#01 10:30j03 !0s35s05 10;40,0C !0s45:00

FD Outrsit Power (hp) 25 27 4 6 10
Output Torque(lb-ft) 342 350 195 257 2 6

FD Outpul Speed(rpm) 389 409 113 133 194
FD Innut Speed Crpm; 1743 1748 ii82 *1362 *2032
Pump Sneed (rpm) 2182 2185 2198 2IN1 2190

Pump P Pressure~psi) 455 453 464 467 4 5
Pump S Pressure(p x) 2128 2159 783 1219 1257

Pump Control Volt(V) 10.0 10.0 7.8 11.3 11.3

Ambient (oF 75 75 75 7.3 75

Temp into F.D. ar) 163
Temp inside F.D.(oF) 182

10t50:01 10:55z04 11,00:01 11:05:01 11:10:02

FD Output Power (hp) 11 69 92 4- 95

Output Torque(lb-ft) 274 10C9 1197 85 1808
FD Output SpeedCrpm) 209 424 405 303 275

FD Input Srced Crpm) 2177 1901 1813 1353 1233
Pslip Speed (rpm) 2189 2167 2167 2179 2169
Pump P PresueCpsi) 458 444 454 451 433

Pump S PressureCF5i) 1240 4658 4029 2824 4254
Pump Control Volt(V) 11.3 11.5 11.5 8.5 8.9

Ambient (oF) 75 75 76 76 76
Temp into F.D. CoF) 162
Temp inside F.D. CoF) 215

11:15s03 11,19:06 '5:10s02 11s19:15 J1:20:05
FD Output Power rhp) 93 90 -1 89 -4
Output TorqueClb-ft) 1738 863 -21 859 423

FD Output Soeed(rpm) 282 546 233 546 419

FD Input Speed (rpm 1264 2441 2445 2444 1871

Pump Speed Cspm) 2169 2210 2210 2210 2232
Pump P Pressure(psi) 449 419 424 415 4,10

Pump S Pressure(psi) 4176 5745 5736 5687 2832
Pump Control Volt(V) 6.. 13.9 13.9 13.9 11.1

Ambient CoP) 76 76 76 76 76
Temp into F.D. CoF)

Temo znsiide F.D.(oF)

11:25,03 11:30,05 11:35:01 11&35:39 12:30&01

FD Output Power (hp) 29 82 0 0 0
Gutput Torque(lb-ft) 384 1260 16 15 1

FD Output Speed(rpm) 403 384 0 0 0
FD Input Speed (rpm) 1807 1680 0 0 0
Pump Speed (rpm) 2235 2224 0 0 0

Pump P Pressure(psi) 448 441 8 5 -0
P:mp S Pressure~psi) 2253 4268 6 8 0

Pump Control VolICV) 10.4 10.4 -0.0 -0.0 0.0

Ambient (oF) 76 76 76 76 81

Temp into F.D. (oF) 160
Temp Inside F.D.oP) 208

• Input Speed Calculated
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IL
ot Ener: dine Bar

Final Drive S/N 2
++ • No. 24

Rn 2 13:00&00 13,00,4E 13:04s12 13:0e,22 13:12:30

FD Output Power (hp) -124 -121 -122 -120 -123

Culput Torque(lb-ft) -14G1 -1421 -1377 -16s0 -1745

I FD Output Speed(rvm) 446 449 466 374 371

FD Input Speed (rpm) 1536 *2007 2030 1676 1659

Pump Speed (rpm) 2384 2389 2388 2392 Z394
Pump P Pressure~psi) 7073 6711 6860 6298 64P7

Pump S Pressure(psa) 363 359 342 356 352

Pump Control Volt(V) 10.9 10.9 ±1.5 1C.1 1T.1

Ambient 1oF) 77 '7 78 78 78
Temp inlo F.D. (oF)
Temp inside F.C.(oF)

13s55 13=15s02 13:21:42 13s26:44 13t31:40

FD Output Power -hp) -128 -124 34 33 32

Output Tcrque~lb-ft) -1765 -1752 602 537 524

FD Output Speed(rpm) 382 370 299 320 325
FD Input Speed (rom) 1653 1660 1341 1371 1397

Pump Speed (rpm) 2395 2398 2426 2428 2426

Pump P P-esure(psi) 6476 6501 459 461 460

Pump S Pressure(psz) 353 351 2080 1954 1975

Pump Control Volt(V) 10.1 10.1 8.1 S.I 8.1

Ambien' (oF) 79 79 79 79 79
Temp into F.D. (oF) 164
Temp inside F.D. (oF) 203

13:36,44 13,4142 13:46:42 13:51:46 14:00:03

FD Output Power (hp) 31 29 34 46 6

Output Torque(lb-ft) 520 386 393 i724 230

FD Output SpeedCrpm) 316 395 454 140 143

FD Input Speed Crpm) 1413 1774 2029 877 1499

Pump Speed (rpm) 2425 2542 2710 2717 2733

Pump P Pressure(psi) 464 470 467 470 470

Pump 3 PressureCpsi) 1959 2043 2365 360 9q9

Pump Cortrol VojtCV) 6.1 9.1 9.6 6.2 8.1

Ambient (oF) 80 80 80 80 80

Temp into F.D. (oF)
Temp inside F.D.(oF)

14:05:00 14:10:02 14:15:05 14:20:01 14s25:00

FD Output Power (hp) 6 124 128 123 122

Output Torque(lb-ft) 292 6524 6733 6563 6528

FD Output Speed(rpm) 189 100 100 98 98

FD Input Speed (rpm) 1977 1049 1045 1031 1C31
Pump Speed (rpm) 2728 2700 2695 2693 2698
Pump P Pressure(os&) 475 460 446 454 450

Pump S Pressure(psi) 1067 5227 5291 5164 5227

Pump Control VoltCV) 9.5 7.2 7.2 7.2 7.2

Ambient (oF) 80 80 80 s0 80

Temp into F.D. CoF 166I Temp Insioe F.D. oF) 193
* Input Speed Calculated 449
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14:30:00 14135:05 14:40:03 ld%45tF3 14.50,0

FD Output Power (ho) 36 33 33 33 120

Output TorqueClb-ft) 1130 1007 1018 1011 3220

FD Output Spe~d(rnm) 166 170 172 173 195

FD input Sneed (pm) 1744 1782 1794 1810 2045

Pump Speed Crpm" 2723 2724 1721 2727 2709

Pump P Prssure~psi) 473 474 473 473 460

Pump S PressureCpsi) 1621 1565 1589 1599 40R4

Pump Control Volt(V) 8.7 8.7 8.7 8.7 10.5

Ambient (cc) 81 8i 81 31 31

Temp Into F.D. CoF) 165
Temp inside F.D. CoF) 186

!4:51:46 14:53:20 14;55:06 15GC&36 i '5&03:21

FD Output Power (hp) 119 117 117 116 115

Output Torque(lb-ft) 3205 3178 3191 3173 317.

FD Output Speed(rpa) 195 194 193 191 IS0

FD Input Speed (rpm) 2040 2030 2017 2000 1995

Pump Speed (rpm) 2708 2710 2711 2712 2714

Pump P PressureCpsi) 453 458 462 455 455

Pump S PressureCp3i; 4031 4032 3977 3956 3M16

Pump Control VoICV) 10.5 10.5 10.5 10.5 10.5

Amolent CoF) 01 81 81 S1 81

Temp into F.D. CoF)

Temp inside F.D.(oF)

16:43 15:10z05 15i13s24 15%16x43 15;20:02

FD Output Power (ho) 32 32 32 19 29

Output Torque(lb-ft) 707 785 779 396 481

FD Output Speed(rom) 212 214 216 247 312

FD Input Speed (rpm) 2218 2244 2231 1106 1319

Pumo Speed (rpm) 2741 2735 2733 2727 2737

Pump P Pressure(psi) 468 474 476 482 478

Pump S Pressure(psi) 1609 1638 1658 2213 194G

Pump Control VoltCV) 10.5 10.5 10.5 7.4 7.8

Ambient (oF) 81 81 81 81 81

Temp into F.D. CoP)

Temp inside F.D.CoF)

15:23,24 15:26s43 15:30:03 15:33:25 15.3641

Fr Output Pnwer Chp) 30 30 30 30 30

Output Torque¢lb-ft) 503 504 494 499 492

FD Output Speed(rpm) 314 316 316 31S 318

FD Tnput Soeed (rpm) 1407 1412 1416 1421 1420

Pump Speed (rpm) 2736 2730 2737 2733 2735

Pump P Pressure(psi) 475 463 476 473 476

Pump.S Pressure(psi) 1994 2015 2004 1961 1984

Pump Control Velt(V) 7.8 7.8 7.8 7.8 7.6

Ambient CoF) 81 81 81 81 82

Temp into F.D. (oF)

Temp inside F.D.CoP)
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Test Engineer: Nadine BarI Date: R9: 26.-84
Final Drive S/ 2

i J No. 24I 15:40z04 15&43122 15,44t34 15;50r00 15;:55 00

FD Output Oower Chp) 30 30 29 0 0

Output Torque(lb-ft) 530 499 474 0 c

FD Output Speed(rpm- 319 Z19 319
FD Input Speed (rpm) 1429 1432 1431 0 0

Pump Speed (rpm) 2737 2739 2737 0 0

Pump P Pressure(ps!) 476 471 4r5 0

Pump S Preasure(p i) t946 2006 1958 0 0

Pump Control Volt(*Jl 7.6 7.8 7.8 0.10 0.0

Ambient (oF) 8s! 8t 82 0 0
T emp into F.D. CoF)

Temp ins:.,e F.D. (oF)

4
I
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Test Plan 10130
Revision 8

Table 9. S/N O )/3

This sheet is a summarization of the functional test conducted in accordance
with this test plan.

PERCENT OF DIRECTION ACCUMULATED ACTUAL
RATED POWER HOURS POWER OUTPUT

0 FORWARD 01 h_ __ __ a M" n"__

REVERSE o_ _ _ _ _____ _ If

25 + 2% FORWARD a hra 3Qm;r7 31-.35
REVERSE 3hrs ,5min i

50 + 2% FORWARD 07hrs 39 m; '7- ID

REVERSE ___r_ _ ____r__)_

75 + 2% FORWARD 60 mi . 91- 97
REVERSE _ ___ __ _ M,

100 + 2% FORWARD __ minr_ I__-/aI

REVERSE 33 m i i

TOTAL HOURS FORWARD ___ i_,,,_ _ _m_ _ _

REVERSE /0 ts Qmin
Accumulated hours are calculated from start/stop times recorded by the computer.
Actual power outputs are calculated from the output speed and torque values
recorded by the computer.

Total Shifts a- aq

kla l A d p deperlded an -the ,mimwnm oaei 7t rn
fhe bmno a+ Aa)4 5veed.

PTPIO13OREVA

4-53
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,Z-~~ ~ ~ -1 L T . 4 7-_ - -

T- _fj OUTPU SPE
I.--~ -F- - -.

6000 psig - I_
4000 psig -

--DYNAMOMETERAMOMETER T RjU -

- -si - UPTSED I-

- ,~) ~ x ~-<INPUT SPEED



0 lb-if
____ 800 lb-if

1:4 -- - Shift:Upshift

- Output Speed: 228 rpm -200 psig

___ - -1iSECON 100 -lfPsig

I~- 4 ---- T- I--T-I.

-I--i- -

h RUIIPM/MTRPRESSURES _ _

__ -- - - 2800 lb-ft

_____ 0 lb-ft

Shift: UP -Shift185lft ----. - 00pi

OutputToqe185l-t10Pi

- Output Speed: 208 rpm

U 4-53b



- - - -HYDRAULIC~ PUMP/ MOTOR Ss

2000-------------

.IuI I I I-E

psig 4- _,

DYNAMOMEER TORQU

-I I. oupt*r

+ -



4 - U_4-14

SS

-1200
lb-if

HIGH RANGE CLUTCH PRESS URE 80

SIN: 003 l I b-if
010-16-84E

Sh Downshift20

4~ output Torque: Min. lb-ft
t tSpeed: 100rpm10

psig

tI 0

---- HYDRAULIC PUMP/MOTOR PRESSURES

-
- 800 lb-if

- ii~~~s CLUTCH-80 bf
DYNAMOMETER T ODE SN03PRESSURE - -0 bi

ii z z-- ---- ---- Trial #13 10-16-84

-1-I- _ -- -_ --- ~-Shift: Up-Shift 200 psig

-4.---4--~---------- Output Torque: 300 lb-ft

- -__ - -- Output Speed: 200 rpm 100 Psig

-r - ____ 0 psig

4 -53a



.Test E oioner: sine Bar
Date: lS:91:84
Final Drive S/N 3I 09:31,36 0935s04 0940:03 09;45t04 G9s50&00
FL Output Power Chp) 2 2 2 2 2

Ouzput ToroucClb-ft) 232 219 215 209 210

F) Output Lpeed(rF.m) 48 45 44 44 44
FEi Input Speed Crpm) 507 475 466 459 457
Pumr Spced Crpm) 2088 20e9 2091 2090 2C92
Pump P Pressure ps.L 4S5 490 480 480 477
Pumc' S PressureCpsi) 1546 14C5 1340 1293 1271
Pump Control VoltCV, 4.9 4.9 4.9 4.9 4.9
AOi:ent (oF) 68 68 74 75 73

Te.,: Into i.D. (oF) 175
Temp insidr F.D.CcF) 183
Brake Lube Flow(gpm) .69 to .78

09a55:06 10,00,04 10:05:02 10:10,00 10&15203
FD Output Power (hp) 2 2 2 2 9
Cutpat.TorqueClb-ft) 211 207 205 209 2C2
FD Output Speed(rpq) 44 43 43 42 174
FD input Speed (rpm) 456 447 446 445 776
Pump Speed Crpm) 2094 2093 2095 2098 2094
Pump P Prausure(psl) 476 478 478 475 473
Pump S Pressurc(psi) 1234 1218 1201 1309 1550
Pump Control VoltCV) 4.9 4.9 4.9 4.9 6.2
Ambient (oF) 72 72 72 72 72

Temp into F.D. (oF)
Temo inside F.D.CvF)
Brake Lube Flow(gpm) .52

10:20:00 10325:04 10:30:04 10t35,04 !0,40:00
FD Output Power Chp) 9 9 9 9 9
Output TorqueClt-ft) 279 273 269 270 265
FD Output Speed(rpm) 173 173 173 171 171
FD input Speed (rpm) 769 771 770 762 765
Pumd Speed (rpm) 2095 20S7 2097 2084 2087

Pump P PressureCpsi) 470 46'/ 468 464 460
Pump S PressureCpsi) 1468 1415 1402 1425 1382
Pump ContLrol VoltCV) 6.2 S.2 6.2 6.2 6.2
Ambient (oF) 72 72 72 72 72

Temp into F.D. (oF)
Temp inside F.D. CoF)

10,45:00 10450s05 10:55&06 11:00:01 11:05:05
FD Output Power Chp) 9 13 12 12 19

Output Torque(lb-ft) 267 299 303 299 339
FD Output Speed~rnm) 172 221 208 207 300
FD Input Speed (rpm) 766 990 988 986 1345

Pump Speed (rpm) 2083 206 2086 2086 2083
Pump P Pressure(psa) 461 459 458 460 452

Pump S Pressure~pst) 1377 1632 1613 1818 1888
Pump Control Volt(V) 6.2 6.8 6.8 6.8 8.1

Ambient 'oF) 72 72 72 72 72
Temp into F.D. (oF)

Temp inside F.D. (oF)
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N V I A 
Fag e 2

D Le;13:09:64

11gl0s4 1'.115 1 03 1:20-05 V1:25. 01 l130:02

FD Ouiput Power (ho) 19 i9 23 24 23
Output ToroueClb-ft) 333 33. 349 348 345
FD Output Spced(rpm) 294 299 ZSI 356 350

,FD Input Speed (rpm) 1-36 1341 1575 1S67 1569
Pur.p Speed (rpm) 26o1 2034 2082 Z084 2086
Pump P P. cssure(psi) 456 453 453 45- 4!2
Pump S Pressure(psi) 1962 1601 2106 2090 2116
Fum Control Volt(V) 8.1 2. 9.3 9.3 S.3
Ambient (oF) 72 72 72 72 72
Temp into F.D. CoF)
Temn inside F.D.(o7)

12:58:26 13:00:03 13:05:03 13340403 13:15:04
FD Output Power Chp) 7 5 1 4 6
OjiLput Torque(Ib-ft) 306 214 42 205 230
FD OuLput Spced(rpm) 114 121 119 114 136
Fri Input Speed (rpm) 1192 123a 1245 1197 1424
Pump Speed (rpm) 2113 2114 2118 2118 2118
Pump P Pressure(psi) 469 468 462 459 462
Pump S PressureCpsi) 1056 955 888 866 913
Pump Control VoltCV) 7.2 7.2 7.2 7.1 8.14
Ambient (oF) 70 70 70 71 71
Temp into F.D. (oF)
Temp inside F.D.(oF)

13:20:05 13&25&00 13t30:05 13:35:03 13:40,01
FD Output Pcwer (hp" 12 3 4 17 31
Output Toroue(lb-ft) 295 167 164 902 1659
FD Output Speed(rpm) 206 87 101 100 99
FD Input Speet1 (rpm) 2285 911 1056 1044 1038
Pump Speed (rpm) 2116 2122 2122 2116 2115
Pump P Pressure(psi) 464 459 463 462 455
Pump S Pressure(psi) 1313 716 863 1526 1843
Pump Control VoltV) 11.0 6.1 6.5 6.5 8.5
Ambient (oF) 71 71 71 71 71
Temo in;o F.D. (oF)
Temp inside F'.D.(oF)

17:45:01 13:50:01 13:55:01 14:00:00 14z05z00
FD Output Fowe- (hp) 32 31 31 32 31
Output T orque(lb-ft) 1674 1663 1645 1475 1448
FD Output Speed(rpm) 99 99 99 11-3 114
FD Input Speeo Crpm) 1039 1040 1042 1188 1189
Pump Speed (rpm) 2118 2118 2122 2122 2123
Pump P Pressure(psi) 456 458 456 4C3 455
Pump S Pressure(psi) 1844 1843 1851 1762 1752
Pump Control Volt(V) 6.5 6.5 6.5 7.0 7.0

Ambient CoF) 72 72 72 72 72
Temp into F.D. (oF)

Temc inside F.D. CoF)
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Test Egij Nadine Barr
Date: I& 89- 84
Final [jrive A/N 3
Rum No. I

14:10:02 14,15,03 14,20,00 14,25:04 14:30t02

FD O'. tput Power (hp) 32 32 33 32 3!
Output Torque(:b-ft) 1326 1321 1368 1352 J305

FD Output Speed~rpm) 126 126 126 1242 12
FD 1zput Speed (rpm) 1320 1318 1317 1316 1317
Pump pccd Crpm) 2123 212! 2123 2122 2124
Pump P Pressure({si) 457 457 4GO 454 453

Pump S FressureCpsl) 1724 12I 1738 1735 IG90
Pump Cc7,trol Volt(V) 7.5 7.5 7.5 7.5 7.5

Ambient (oF) 72 72 72 71 71
Temp into F.D. CoF)

Temp inside F.D.(oF)

14.35:02 14:40t01 14:45:00 14:50:00 14:53:02
FD Output Pouer Chp) 34 32 32 32 i
Putput Torque(lb-ft) 1321 1232 1261 1174 1094

FD OutpuL SpeedCrpm) 133 136 134 143 6
FD Input Speed Crpm) 1398 1422 1403 1495 1589
Pump Speed (rpm) 2124 2126 2127 2126 2128

Pump P Pre5sure(psi) 454 456 .453 458 457
Pump S Pres5ure(psi) 1773 1708 1726 1724 1722
Pump Control Volt(V) 8.1 8.1 8.1 8.5 9.0
Ambient (oF) 71 71 71 71 71
Temp into F.D. (oF)

Temp inside F.D.CoF)

15:00:01 15:05,03 15:10:00 15:15:00 15:20:05

FD Output Power Cho) 32 32 33 20 32
Output Torque(lb-ft) 1055 1015 959 865 853
FD Outout Speed(rpm) 159 165 179 124 199

FD Input Speed Crpm) 1719 17;2 1864 2038 2207
Fumn Speed (rpm) 2132 2133 2134 2135 2136
Pump P PressureCpsi) 458 453 453 456 452

Pumo S Pressure(psi) 1806 1769 1824 1840 1949

Pump Control Volt(V) 9.5 9.5 10.0 10.5 11.0
Ambient (oF) 70 70 71 70 7t
Temp into F.D. CoF

Temp inside F.D.(oF)

15:25:04 15:30:00 15:35:02 15:40: 4 15i5=00
FD Output Power (hp) 31 31 32 29 *33
Output TorqueClb-ft) 739 726 726 707 640

FD Output Speed(rpm) 220 226 232 218 *204
FD Input Speed (rpm) 2438 2429 2430 2408 2088
Pump Speed (rpm) 2137 21z8 2139 2140 2140

Pump P Pressure(psi) 458 453 453 446 453
Pump S Pressure(psi) 1948 1916 1925 1973 1844
Pump Control Volt(V) 1.5 11.5 11.5 11.5 IC.5
Ambient CoF) 73 70 70 70 70

Temo into F.D. CoF)
Temp Inside F.D. CoF)
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Page 2

15:50,05 i5z55gO5 16=00#05 16#05:05 16610800

rD Output Power (hp) *30 -4 = -5 -s

Output Torque(lb-ft) 505 -194 -230 -21i

FD Output SceedCrpm) *201 105 114 114 114

FV Input Speed Crpm) 2105 1103 1189 1193 1197

Pump Speed (rpm) 2140 2146 2151 2151 ZI51

Pump P Pressure(psi) 455 987 1002 1079 1C37

Pump S Pres5ure.psl) 1801 371 374 370 371

Pump Control Volt(V) 10.5 7.3 7.6 7.6 7.6

Ambiert CoF) 70 70 71 72

Temp into F.D. (oF) 173
Tero inside F.C,.(oF) 186

16s15z03 16:20:05 16:25:01 16:30:00 16,35.05

FD Output Power (hp) -6 -6 -7 -0 -8

Output Torque(lb-ft) -232 -230 -245 -252 -764

FD Output SpeedCrpm) 132 130 143 * 164

FD Input Speed (rpm) 138i 1362 1496 1606 1736

Pump Sveed (rpm) 2152 2:53 2154 2153 2156

Pump P Pressure(psi) 1091 1092 1132 1172 1226

Pump S Pressure(psi) 370 375 371 371 371

Pump Control Volt(V) 9.0 8.0 S.5 9.0 9.5

Ambient CoF) 72 72 72 72 71

Temp intn F.D. cor) 171
Temp inslde F.D. CoF) 181

16s40:04 16:45:02 16g50OO 16;55t02 17;00:04

FD Output Power Chp) -10 -10 -13 -18 -13
Output Torque(lb-ft) -289 -285 -312 -333 -3-2

FD Outout SpeedCrpm) Wl96 *196 224 285 *201

FD Input Sneed (rpm) 2049 2038 2479 2983 2112

Pump Speed (rpm, 2154 2157 2154 2153 2157

Pump P PressureCpsi) 1412 1385 1654 1978 1316

Pump S Pre~sure(ps!) 370 374 370 364 372

Pump Control VoltCV) 10.5 10.5 11.6 12.5 10.5

Ambient (oF) 71 72 71 71 71

Temp into F.D. (oF) 169
Temp inside F.D.(oF) 203

17:05:06 171OsO 17.15:01 17:20:00 17:25:01

FD Output Power (hp) -8 -8 -8 -8 -8

Output Torque(lb-ft) -249 -250 -251 -253 -258

FD Cutp6 i Speed(rpm) 163 164 164 164 165

FD Input 3peed (rpm) 1707 1718 1767 1722 1743

Pump Speed (rpm) 2159 2161 2159 2160 2160

Pump P Pressure(psi) 1178 1172 1189 124q 1178

Pump S Pressure(psi) 372 375 372 373 371

Pump Control VoILCV) 9.0 9.0 9.0 9.0 9.0

I Ambient (oF) 72 71 71 71 71

Temp. into F.D. (oF)

Temp inside F.D.CoF)
* Output Speed Calculated
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Ted Eiiqineg NaQdine Bar r
Date.. A 9
Final Drive N 3
Run No. I

17"30:00 17:35:01 17:40:04 17:45:02 17s50:00

FD Output Power Chp) 0 -16 -15 -15 -15
Output Tcrque(lb-ft) 375 -520 -316 -318 -316
FD Output SpeedCrpm) 0 254 254 256 2C7

F'' tnput Speed (rpm) 0 1140 1139 1146 1146

Pump Speed (rpm) 2162 2161 2162 2164 2167

Pump P PressureCpsi} 435 1818 1883 1750 1771

Pump S Pressure(psi) 393 372 3'0 369 370

Fump Control VoltCV) 0.0 7.5 7.5 7.5 7.5

Ambient (oF) 70 71 71 70 71

Temp into 7.D. (oF)

Temp inside F.D. (oF)

17:55:02 18:0':02 18;05:01 18:10,00 18:1!:04

FD Output Power (hp) -15 --15 -15 -20 -20

Output TorqueClb-ft) -315 -3!2 -315 -341 -3Z8

FD Outout Spe'edCrpm) 256 257 256 Z09 307

FD Input Speed Crpm) 1149 1149 1148 1366 1375

Pump .Speed (rpm) 2168 2166 2167 2166 2164

Pump P Pressure(psi) 1781 1766 1796 1963 2041

Pump S Pressure(psi) 371 374 374 38 373

Pump Control Volt(V) 7.5 7.5 7.5 8.1 C.1

AmeienL (oF) 72 73 73 73 73

Temp into F.D. (oF) 187
Temp inside F.D. (oF) 198

18.20z04 18:25:03 18s30:05 18:35:01 la:37:34

FD Outiput Power (hp) -21 -21 -21 -23 0

Output Torque(lb-ft) -339 -347 -342 -345 27

FD Output Speed(rpm) 119 319 320 321 0

FD Input Speed (rpm) 1429 1432 1436 1455 0

Pump Speeo (rpm) 2164 2166 2164 2166 G

Pump P Pressure(psi) 2141 1988 1395 1929 -0

Pump S PressureCpsi) 365 372 369 370 =0

Pump Control VcltCV) 8.4 8.4 8.4 8.4 0.0

Ambient (oF) 73 73 73 73 73

Temp into F.D. (oF) 174
Temp inside F.D.CoF) 205
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Test Enginieer: dine B-r
Date: I&~ 1184
Final Drive N 3
Run No. 2

06:28:36 06t30:C4 06,35:00 06:40,01 06i45O2

FD Output Power (hp; Is 21 33 30 32
Output Torqutlb-ft) 299 341 532 5C1 532
FD Output Speed(,om) 262 Z31 326 315 317
FD Inout Speed (rpm) 1±72 1484 1425 1409 1420
Pump Speed (rpm) 2095 2093 2093 2052 2091
Pump P Pressure(psi) 460 462 456 457 455

Fump S Pressxre(psi) 1779 2085 2260 2118 2160
Pump Cztroi VoIt(V) 6.9 9.3 8.3 8.3 8.5
Ambient oF) 7e 78 75 72 71
Temp into F.D. (oF) 161
Temp inside F.D. (oF) 168

06:50:01 06;55s05 07200;01 07:05&04 07:10&02

FO Output Power (ho) 32 31 21 3! 31

Output Torque(lb-ft) 526 523 489 484 455
FD Output SpeedCrpm) 316 316 338 362 363
FD Input Speed (rpm) 1415 1415 1519 1619 1623

Pump Speed (rpm) 2093 2096 2098 2095 2095
Pump P Pres5ure(psi) 450 451 448 459 452
Pump S PressureCpsi) 2137 2110 1959 2061 2012

Pump Control Volt(V) 8.5 8.5 3.0 9.5 9.5
Ambient (oF) 74 78 75 74 73

Temp into F.D. (oF) 161 165 165
Temp inside F.D.(cF) 172 168 169

07:15:00 07:20:04 07s25,05 07;30:00 07:48:57
FD Output Pewer hp) 35 52 50 39 e
Cutput TorquecIb-ft) 467 538 518 400 -51
FD Output Speed(rpm) 392 509 505 509 0
FO Incut Speed (rpm) 1757 2280 2258 2278 0
Pump Speed (rpm) 2096 2089 2088 2091 0
Pump P Pre554rcCp3i) 452 443 442 443 -1

Pump S Pressure(psx) 2186 3261 3106 2747 -6

Pump Control Volt(V) 10.0 11.7 11.7 11.7 0.0
Ambient (oF) 72 71 75 7S 70
Temp into F.r.. (oF) 160 166 188
Temp inside F.n.:oF) 163 178 190

4
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Page 2
Date:11:1!=84

1830302 18.35301 18:38:12 307:13 13I0ZO

FD Output Power Chp) 62 62 0 -93
Output Torque(lb-ft) 694 701 60 027 41379

FD Otput Speed(rpm) 466 466 0 97 100
FD Input Speed (rom) 2080 2087 0 10 1043
Pump Speed (rpm) 2133 2133 106 £126 Z129
Pump P Pressure~psi) 446 474 -0 553" 542
Pump S PressureCpsi) :3-2 3325 -0 2 369
Pump Control Vo1tV) 2.2 2.5 0.4 1.2 7.2
Amnient (oF) 74 73 73 71
Temp into F.D. (oF)
Temp inside F.D.(oF)
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Test Ensjneer: Nadine Barr
Date: It~ 11: 84
Final Dive SN 3
Run No. 3

I 16,52s03 16:55:00 17:00101 17:05:04 17&:0t00
FD Outout Power (hp) 31 30 29 31 35
Output Torque(lb-ft) 413 398 385 402 460
rD Output Spee :rpm) 397 397 402 400 394

FD Inputt Speed Crpm) 1775 1S09 1800 1790 17E.Pump Speed (r-m) 21C2 2123 Z135 2135 2133

Pump P Fresure(psi) 452 454 453 480 454

Purp S Pre55ure(p5i) 2109 204i 2006 2043 2155
Pump Control Volt CV) 1.0 1.6 2.1 1.2 1.0

Ambient (oF) 70 71 7i 72 71I l Temp into F.. (oF)
Temp inside F.D.CoF)

Control Flow (gpm) 3.5
Brake Lub Flow (gpm) .89

17:15;02 17c20:05 17:25:02 17;30:05 17;35:03
FD Output Power (hp) 34 35 35 34 33

Output Torque(lb-ft) 451 407 405 404 388

F PD Outpit SoeedCrpm) 397 456 44A 446 448
FD Input Speed (rpm) 1792 2013 2000 2008 2017

Pump Speed (rpm) 2136 2134 2136 Z134 2137

Pump P Pressure(psi; 453 449 455 450 455

Pump S Fressure(osi) 2117 2250 2248 2244 2233
Pump Control Volt(V) 0.9 1.4 1.6 1.3 1.1
4mbient (oF) 72 7. 73 72 72

Temp into F.D. CoP) 170
Temp inside P.D.CoF) 175

Control Flow (gpm) 3.5
Brake Lube Flow (gpm) .90

17:40:00 17.45:03 17:50,02 17 55:01 18:00:01
FD Gutput Power Chp 33 33 61 61 62

Output Torque(lb-ft) 371 387 756 7S5 80o

FD Output Speed(rpm) 462 449 423 410 407

FO Input Speed (rpm) 2001 2042 1868 1837 1824
Pump Speed (rpm) 2137 2136 2132 2132 2132

Pump P Pressure(psi) 454 446 445 4'7 451

Pumo S Pressure(psi) 2226 2234 3106 3126 3133

Pump Control Volt(V3 1.7 0.8 1.4 1.5 1.7

Ambient (oF) 72 l7' 72 72 72
Temp into F.D. (oF) 185

Temp inside P.D.(oF) 185

Control Flow (gpm) 3.6

1805:03 18:10:00 18:15:01 .8,20:05 i8:25,02

FD Output Power (hp) 62 61 63 61 59

Output TorqueClb-ft) 800 788 708 681 667

FD Output Speed(rpm) 407 406 465 467 467

FD Input Speed (rpm" 1823 1823 2075 2090 2115

Pump Speed {rpm) 2133 2133 2131 2132 2133
Pump P Pressure(ps) 448 451 443 433 445

Pump S Pressure(psi) 3137 3111 3376 3268 3274

Pump Control VojtCV) 2.0 1.7 1.7 2.4 2.4
Ambient (oF) 73 73 77 74 74

Temp into F.D. (oF)

Temp inside F.D. CoP)
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Te.t bi~ineer. Nadine Barr

Date: .:12.84
Final Drive S/N 3
RuNo. 4

06a19t15 06:20sC2 06s25:03 06:30: 0 06;35:02

FD rutput Power Chp 62 66 66 65 64

Output Torque(lb-ft) 933 927 1042 743 805

FD OulouL SpeedCrpm) 35., 375 332 456 413

FD Input Speed (rpm) 1573 1569 1485 1936 1877
Pump Speed (rpm) 2156 2160 2158 2161 2153
Pump P Pre5sure(psi) 465 458 459 445 447
Puup S Pressure(psi) 3473 3358 3564 3495 35.1

Punp Ccntrol VoltCV! 1.3 1.1 1. 1.2 1.3

Ambient co;) 75 79 80 s0 31
Temp into F.D. CoF) 133 160 176
Temp inside F.D.CoF) 141 168 186
Brake Lube Flow (gpm) .86 .95
Control Flow (gpm) 3.3 3.6

0Gz40s00 06:45:03 06:50:04 06:55:00 07:00:02"
FD Output Power (hp) 61 57 61 67 61

Output TorqucClb-ft) 614 584 618 647 750

FD Output Speed(rpm) 520 511 514 540 425

FD !nput Speed (rpm) 2326 2289 2308 2321 1901

Pump Speed (rpm) 2156 2156 2160 2159 2164
Pump F Pressure(psi) 451 426 439 436 449

Pump £ Pressure(psi) 3985 3961 3773 3656 330e

Pump Control Volt(V) 1.a 1.5 1.4 1.7 1.3
Ambient (oF) 32 81 77 75 74

Temo into F.D. (oF) 168 167 165 I
Temp inside F.D.(oF) 190 191 177

07:05:05 07:10:00 07:15:Cl 07:20:04 07:25:01

FD Output Power Chp) 64 68 65 63 64

Output Torque(lb-ft) 797 847 806 762. 796

FD Output Speed(rpm) 423 421 425 425 424
FD Input Speed (rpm) 1895 1888 1902 1919 1900

Pump Speed (rpm) 2162 2160 2162 2163 2160

Pump P Pressure(psi) 440 430 445 445 434

Pump S Pressurecosi) 3430 3591 3489 3426 3460

Pump Control VoItCV) 1.7 2.3 :10.6 10.6 10.6

Amhient (oF) 77 81 80 76 74

Temp into F.D. (oF) 167 174
TeTp inside F.D. (oF) 178 184
Brake Lube Flow (gpm) .88
Control Flow (gpm) 3.4

07s30:01 07;35:00 07:40:04 07:45:04 07:50:0
FD Output Power (hp) 64 64 64 62 65

Output Torque(lb-ft) 797 788 788 770 768

FD Outp..t Speed(rpm) 425 425 425 424 444
FD Input Speed (rpm) 1906 1905 1902 1901 1904

Pump.Spced (rpm) 2159 2161 2158 2160 2160
Pump P Piessure(psl) 428" 445 450 433 443
Pump S Pressure(psi) 3459 3458 3419 3373 -363

Pump Control Volt(V) 10.6 10.6 10.6 10.6 10.6
Amotent (oF) 74 80 81 7S 74
Temp into F.D. CoF) 165
Temp inside F.D.CoP) 173
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Page 23 Date:10 12 .4

07&55&01 08:OG,01 08:05:'3 0846:03 08s50:C1
FD 06*tput Power Chp) 64 68 - -36 -31
Output Torque(lb-ft. 800 538 -107 -1439 -1222

FD OutpJt SpeedCrpm) 421 662 32 133 133

FD Input Speed Crop.) 1898 2370 0 1390 1395
Pump Speed (rpm) 579 2148 2186 2049 2c55

Pump P Pressure(ps!) 436 372 476 2341 2084
Pump S Pressure(p5i) Z'146 5693 387 378 Z78
Pump Control Volt(V) 10.6 19.6 -0.0 8.1 8.1

Ambient IoF? 73 73 79 61 61
Te.D into F.D. (oF) 167 174 174
Temp inside F.D.CoF) 177 225 230

.6 to 1.8

08,55,04 09:00,01 09:05:02 09:10;04 09:15: 0
FD Output Fowar (hp) -32 -32 -31 -31 -31

Output Torque(lo-ft) -1273 -1266 -1247 -1238 -1242
FD Output Speed(rpm) 132 132 !32 132 132

FD Input Speed (rpm) 1381 1381 1383 1385 1386
Pump Speed (rpm) 2060 2065 2067 2072 2076
Pump P Pressure(psi) 210S 2073 2048 2031 2036

Pump S Pressure(psi) 371 368 368 370 367
Pump Control VoltCV) 8.1 8.1 8.1 8.1 8.1
Ambient CoF) 72 77 78 74 73
Temp into F.D. (oF) 133
Temp inside F.D.CoF) 159

39:20t03 09:25:05 09:30:00 09:35:01 09.40,00

FD Output Power (ho) -31 -36 -32 -31 -31
Output Torque(lb-ft) -1215 -1343 -1176 -1156 -1155
FD Output Spee(rpm) 132 142 143 143 143
FD Input Speed Crpm) 1385 1491 1500 1498 J497

Pump Speed (rpm) 2075 2073 2074 2071 2072

Pump P PressureCpsi) 2000 2224 2067 2054 2030
Pump S PressureCps!) 370 369 369 366 367
Pump Control Volt(V) 8.1 8.8 8.8 8.8 8.8
Amblept (oF) 72 72 72 72 71
Temp into F.D. (oF) 179
Temp insioe F.D.CoF) 185

09t45.01 09:50:00 09:55:03 10#00:05 10&05&00
FD Output Power (hp) -32 -34 -33 -33 -3:

Output Torque(lb-ft) -1157 -946 -939 -940 -950
FD Output Speed(rpm) 143 187 186 186 186
FD Input Speed (rpm) 1499 1956 1948 1944 1947
Pump Speed (rpm) 2073 2074 2073 2075 2077

Pump P Pressure(psi) 2057 2234 2209 2202 2201I Pump S Pressure(psi) 367 366 367 366 367
Pump Control VoltCV) 8.8 10.4 10.4 10.4 10.4
Amolent CoF) 72 72 72 72
Temp onto F.D. oF) 157 168
Temp inside F.D.(of) 179 188 198
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lest Fn inee: Nadine Barr
Date: . I84
Final [rive S/N 3
Run No, 4

10;10001 10:101 10:20:CO 13s25:02 10:30s02

FD Output Power Chp) -33 -32 -3z -33 -33

Outpul Torque(lb-ft) -810 -797 -7P4 -635 -628
FD OutFut Speed(rpm) 213 ?12 212 277 276
FD Input Speed (-pm) 2227 221 2222 1239 1243
Fumo Speed (rpm) 2078 2073 2076 207C3 2074
Pump P Pressure(psl) 2207 2168 Z141 2528 2520
Pump S 'ressure(psi) 366 363 367 362 352
Pump Control VoltCV) i1.1 11.1 11.1 7.6 7.6
Ambient (or) 72 72 72 72 72

Temp into F.D. (oF) 165
Temp insidc F.D.(oF) 195

10s35&0Z 10j40t04 10.45:02 10:50:03 1C:55:05
FD Output Power Chp) 0 -36 -36 -34 -34

Output Torque(lb-ft) -67 -660 -665 -629 -633
FD Outpit SpeedCrpm) C 185 2e4 285 284
FD input Speed (rom) 0 1279 1274 1275 1273
Pump Speed (rpm) 2085 2071 2071 207 2073

Pump P Preivure(psi) 48.1 2627 2642 2552 2545
Pump S Presmure(psi) 392 367 365 366 366
Pump Control Volt(V) -0.0 7.8 7.8 7.8 7.8
Ambient (oF) 72 72 73 73 73
Temp into r.D. CnF) 165 178
Tvmp inside F.D.CoFi 197 201

11:00102 11z05&05 11:10:04 11:15:04 1i20:03
FD Outplit Power (hp) -35 -32 -32 -32 -32
Output Torquc(lb-ft) -641 -522 -517 -512 -516
FO Output Speed(rpm) 294 326 326 325 326
FD Input Sp, ed Krpm,) 127- 1462 1460 1458 1464
Pump Speed (rpm) 2075 2075 2072 2073 2076
Pump P Pressure(psl) 2563 2557 2539 2544 2524
Pump S Pressure(Fsi) 366 368 366 366 367
Pump Control Volt(V) 7.8 8.7 8.7 8.7 8.7
Amb;ent CoF) 73 73 73 73 73
Temp into F.D. oF)
Temp inside F.D.(oF)

11.25s00 11&30s01 11:33:24 7:45%04 07,50v0
FO Output Power ho) -32 -32 0 62 5

Output Torque(Ib-ft) -517 -511 -61 770 /68
rD Output Speed(rpm) 327 327 0 1 444

FM lnp't Speed (rpm) 1463 1465 0 1901 1904
Pump Speed (rpm) 2077 2077 0 2160 2160

Pump P Pressure(psi) 2537 2528 -0 43 443
Pump S Preasure(ps!) 365 365 0 33
Pump Control VolH(V) 8.7 8.7 0.0 .6 10.
Ambient CoF) 72 73 73 76 74
Tamp into F.D. (oF) 182
Temp inside F.D.(oF) 209
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Test En i.eeNadine Barr
Date: 1& 13:84
Finl Drive S/N 33 R N&. 5 07:27;41 0730sO0 07:35.00 07:40&02 07;45;04

FD Outp'Jt Powcr Chp) -70 -6; -64 -62 -65

Output Torque(b-ft) -1354 -1183 -1278 -1246 -1130
FD Output Specd(rpm) 273 271 263 26C 300

FD lrput Speed (rom) 1222 1216 1180 1L64 1346
Pump Speed (rpw) 2036 2041 2042 2041 2040
Pump P Pressure(psi) 4316 3757 3855 3719 .;z"1

Pump S Pri-ssre(psi) 377 373 372 367 3Z9
Pump Control VoltV) 7.4 7.4 7.4 7.4 P.4
Contrl 31l FlowCgpm) 2.70 2.92 2.94 2.95 3.04

Brake Lube Flow(qpni) 0.51 0.59 0.66 0.66 0.72
Ambient .oF) 84 85 85 84 a4

7emp into F.D. CoFN 160 164J T emp inside F.D. (oF) 164 171

37:50:04 07s55:04 08r00:02 08:05:02 06 10103
FD Output Power (hp) -62 -61 -62 -60 -62

Output TorqtteClb-ft) -1088 -1068 -1100 -901 -920

FD Output Speed(rpm) 300 238 297 352 351

FD Input Speed (rpm) 1344 1337 1332 4,576 1572
Pump Speed (rpm) 2041 2043 2041 2045 2047

Pump P Pressure(psi) 3717 3759 3822 3933 3967

Pump S Pressure(psi3 362 367 363 3S 32
Pump Cor.trol Volt(V) 8.4 8.4 8.4 9.6 9.6

Contrl Oil Fiow(gpm) 3.00 3.02 2.95 3.12 3.10
Brake Lube Flow(gpm) 0.69 0.69 0.64 0.75 0.74
Ambient (oF) 85 84 81 79 79

Temp into F.D. (on 166 164 173
Temp inside F.D.(oF) 185 187 205

0815:00 08:20:03 08:25:03 08&30:02 08;35s03
FD Output Power (hp) -66 -63 -S2 -62 -60

Output Torque(lb-ft) -909 -870 -865 -861 -837

FD Output SpecdCrpm) 379 379 379 378 379

FD Input Speed (rpm) 1696 1700 1697 1693 1638
Pump Speed (rpm) 2045 2048 2048 2047 2047

Pump F Pressure(psi) 4285 4137 4124 4111 4058
Fump S Pressure(pui) 356 361 358 358 36C

Pump Control Volt(V) 10.1 ±0.1 10.1 10.1 10.1

ContrI 0i: Flow(opm) 3.05 3.10 3.19 3.08 3.00

Brake Lube Flow(gpm) 0.71 0.73 0.79 0.72 0.67

Ambient (oF) 79 80 79 79 79

Temp into F.D. (oF) 174 171
Temp inside F.D.(oF) 205 210

08:40;02 0845:03 'aS|0a03 0855,06 09:00,02

FD Output Power (hp) -61 -65 -64 -64 -61
Output Torque(lb-ft) -845 -1083 -1061 -1069 -1013

FD Output SpeeoCrpm) 380 315 316 317 3J8
FD Irput Speed Crpn,) 1700 1411 1416 1418 1426

Pump Speed (rpm) 2047 2047 2048 2052 2053

Pump P Pressure(ps. 4053 3950 3911 3944 3818
Pump S Pressure(psi) 361 361 361 359 361

Pump Control Volt(V) 10.1 8.7 8.7 9.7 8.7
Contri Oil Flow(gpm) 3.08 3.00 2.97 3.03 3.09
Brake Lube Flow(gpm) 0.71 0.66 0.64 0.68 0.71.

Ambtent CoF' 79 79 79 79 79
Temp into F.D. (oF) 171 165 167
Temp Inside F.D.(or) 206 4-65 191 193



Page 2

09:05:!2 09,1000 O0,15,03 09,20sCC 09:25:12
r9 Output Power Cp) -62 -61 -61 -61 -63

O'Utout Torque(lb-ft) -1016 -1011 -1003 -i006 -579
FD Output Speed~rpm) 319 319 320 320 573

FD Input Speed (rpm) 1428 1431 1432 1434 2567

Pump Speed (rpm) 2053 2055 2057 2V57 2348
PumF P FresnureCpsi) 3814 3821 3812 3801 5574

Pump S Pressure(psi) 360 363 360 362 341
Pump (ontrol Volt(V) 8.7 3.7 C.7 8.7 1Z.4

Contrl Oil Flow(gpni) 3.05 :.18 3.03 3.01 3.02
Brake Lube rlFnw(Fm) 0.70 0.77 0.66 0.66 0.66
Ambie-t (oF) so 80 30 80 89

Temp inti F.D. (oF) 176 166 167
Temp inidp F.D. C(F) 200 193 240

09:30:01 09:35:00 00:40:04 09:45:02 0M,50:01

FD Output Power (hp) -62 -56 -63 -ale -61
Ilutnut Torque.lb-ft) -574 -1055 -1205 -1206 -1152

PC Output Speed(rpm) 563 277 :76 278 279
FD Input Speed (rpm) 2520 12Z8 1237 1244 1252

Pump Soced (rpm) 2049 2059 2057 2058 2O55

Pump P Pre3sure(psi) 5303 3344 3744 3762 3671
Pump S Pressure(psi) 346 357 362 366 364

Pump Control Volt('J) 12.4 7.4 7.4 7.1 7.4

Contrl Cil Flow(9pm) 3.39 3.0e 2.96 ".06 3.08

Brake Lube Flow(gpm) 0.73 0.71 0.63 - 0.69 0.71

Ambient CoF) 80 30 80 79
Temo into F.D. (oF) 171 168 163 1A8
Temp Ineioe P.D.(oF) 242 196 188 190

09:55:01 10:00200 10:05.03 10:10:00 10:15:04
FD Output Power (hp) -60 -60 -94 -93 -92

Output Torque(lb-ft) -1131 -1130 -1867 -1856 -1853
FD Output Speed(rpm) 28! 281 264 262 260
FC Input Sperd (rpm) 1257 1258 1184 1174 1165
Pump Speed (rpm) 2058 2058 2047 2051 2053

Pump P Pressure(ps:) 3634 3647 5195 5072 5006
Pumo S Preasure(psi) 361 360 353 354 357

Pump Control Volt(V) 7.4 7.4 7.4 7.4 7.4
ContrI Oil Flow(3pm) 3.10 3.11 3.02 3.06 3.08

Brake Lu'e Flow(9pm) 0.71 0.72 0.66 0.69 0.70
Ambient (oF) 80 80 80 80 80
Temp into F.D. (oF) 170
Temp inside F.D. coF 191

10:20:04 10:25:03 10:30:01 10:35:00 10:40:03
FD Output Power (hp) -91 -2 0 0 0

Output TorqueClb-ft) -1853 -71. 14 15 -28
F') (utput Speed,7rpm) 259 11 0 0 0

FD Input Speed (rpm) ±160 4e 0 0 0

Pum~p Speed (rpm) 2052 1217 0 0 0

Pump P Pressure~psi) 4991 436 -2 -7 -3

Pump S Pressure(psi) 350 376 -9 -8 -7

Pump Control Volt(V) 7.4 2.5 -0.n -0.0 -0.0
ContrI Oil Flow(gpm) 3.08 3.38 3.02 3.00 0.00 r
Broke Lube Flow(gpml 0.70 0.70 0.67 0.65 0.00 [
Ambient (oF) 81 80 79 80 31
Temp into F.D. (oF) 169
Tep inside F.D.(oF) 189 4-66



Test Eninee( Nadine Barr
Date:6115.84
Final Drive S/N 3
Run No. 6

15,A4:48 15,45z06 15a50,04 15:55,00 16 1 0C0C3
FD Output Pnwer Chp) -71 -79 -92 -89 -87
Output Torque(lb-ft) -S53 -931 -1013 -1019 -1023
FD Ctput Speed(rrm) 435 443 478 456 44S
7D Input Sneeo (rpm) 1941 2002 2131 2045 20I1
Dump Speed (rpr.) 2055 2055 2050 2055 2054
LG Rn~e Clutch Zp51', 8 8 a 8
H: Rnqe Clutch (psi) L37 236 237 237 23T5
Pump P PrPsireC~oz) 5227 5312 6153 5805 5751
P,,ma S F.-',.sureCpsi) 360 357 344 742 344
Pump Control Volt(V) 10.7 10.9 il.7 11.7 11.7

Contrl Oil Flow(9pm) 3.17 3.16 3.20 3.17 3.12
Brake Lubc Flow(gpm) 0.72 0.72 0.74 0.72 0.70
Ambient (oF) 73 73 74 74 74
Temp into F.O. (oF) 173 169 167
Temp inside F.C.CoF) 207 197 201

16;05t00 16:10:00 16:15#00 1G:20;04 !C-:25:02
FD Output Power (hp) -96 -96 -94 -33 -31
Gutpul Torque(lb-ft) -2295 -2278 -2Z11 -665 -672
FD Output Speed(rpm) 221 222 224 257 265
-D Input Speed (rpm) 987 992 1005 1152 1185

Fump Speed (rpm) 2060 2059 2060 2075 2076
Lo Rnrje Clutch (psi) 8 8 8 8 8
Hi r-.Be Clutch Cpsi) 234 233 232 23S 236
Pump P Pressure(psi) 5579 5556 5439 246? 2521
Pimp S Pre.surec(psi) 344 351 349 359 366
Pump Control Voit(V) 7.3 7.3 7.3 7.3 7.3
Cor,trl Oil Flow(Spm) 3.05 3.04 3.10 3.18 3.1c
Brake Lute Fiow(gpm) 0.65 0.65 0.69 0.73 0.72
Ambient CoF) 74 73 74 74 74
Teip into F.D. (oF) 161 171
Temp inside F.D.CoF) 185 185

16.50:01 16:35.01 16v40&01 16:45103 16:50:05
rD Outout Power (hp) -34 -34 -34 -:2 -31
Output To.-ue(lb-ft) -657 -664 -647 -547 -578
FD Output Speedl(rpm) 268 271 272 304 305
FD Input Speed (rpm) 1202 1.213 1219 1365 1366

Pump Speed (rpm) 2078 2079 2078 2077 2076
Lo PRBge Clutch (psi) 8 8 8 8 8
Hi Roge Clutch (psi) 236 236 237 236 216
Pump P Pressure(psi) 2531 2552 2521 2505 2473
Pump S Pressure(osi) 361 369 365 369 368
Pump Control Volt(V) 7.3 7.3 7.3 8.0 8.0
Contri Oil riow(Spm) 3.16 3.16 3.16 3.17 3.18
Brake Lu.e Flow(gpm) 0.72 0.72 0.72 0.72 0.73
Ambient CoF) 74 73 73 73 73
Temp into F.D. (oF) 171
Temp i ,slde F.D. CoF) 186
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race 2
D.!t e~l 0( 84

16t55:01 17iO0,O5 17t05:02 I?17: ,!04 17;15:01

FD Output Power (hp) -31 -31 -38 -34 -34

Output Torque(lb-ft) -540 -475 -439 -4'U -?t

FF, Output Speed(rr,) 306 344 460 433 431

F: Input Speeo (rpm) 1368 1537 205i 1932 1942

Pump Speed (rpm) 2081 ?079 20'77 209S 2070

Lo Rngr Clutch (psi) 8 8 3 8 8
Hi 2ige i'lutch (s1) 237 23S 2Z8 239 27
Pump P Prensure(ps5. 2457 2576 31se 2922 22e4
Pimp F Pressure(psi) 366 36r' 3.37 364 F 0

Fimp Control VoltCV) 8.0 9.0 10.8 10.4 10.4

Contri Oil FlcwCgpm) 3.20 3.15 3.26 3.32 3.15

Erake Lube Flow(gpm) 0.74 0.72 0.77 C.61 0.71

Ambient (oF) 74 73 73 74 74

Temp into F.D. cC) 174 171 176 172
Temp ingide F.D.(oF) 191 191 197 205

17:20:00 17:27:44 8:05s03 06.4S:03 09:50:2

FD Output Power (lh) 0 0 -i -3Z 31

Output Torque(lb-ft) -38 -35 107 -1439 -222

FO Output Epced(rvm) 0 0 133 137

FD Input Speed Crpm) 0 0 0 1390 135

Pump Soeed (rpm) 0 0 2186 2049 2055

Lo Rnge Clutch (psi) 8 e 3 -1 -!5
Hi Rnre Clutch (p5i) 232 227 4 !0

Pump P Pre55ure(psi) 20 -3 476 2084

Pump S Pressure(psi) 10 -9 187 378 37S

Pump Control Volt(V) -0.0 -0.0 -0.0 8.1 8.1

Contrl Cil Flow(onm) 2.94 2.84 1.33 0.70 1.33

Brake Lube FlowC9pm) 0.59 0.54 1.0.4 0.70 90

Ambien~t o 7736

TemD into F.D. (oF)

Temp inside F.D.(oF)
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Test E1i e Nadine BarrIDate: IL &I Br;
Final Irive S/N 3

1 Run No. 7
1 12.34:15 12&35;05 12t40:05 12:45C1 12g50:04

FD Ou put Power (hp) -91 -qj -95 -94 -9d
Output Torque(lb-ft) -4048 -4109 -4465 -4500 -4412
FD Outptt Soeed(rom) li 116 111 110 10
FD Input Speed (rpm) 231 1216 1163 1156 1J55

Pump Speed (rpm) 1730 1731 1729 172R 1731
Lo Rnge Clutch (psi) 242 243 251 252 257
HI Rnge Clutch (psi) 3 4 3 3 3

Pump P PressureCpsi) 5702 5768 594' 59S0 5768
Pump S PressureCosi) 372 368 364 356 358

Pump Control VoltCV) 9.2 9.2 9.2 9.5 3

Contrl Oil Flow~q~m) 0.00 0.11 0.49 0.40 0.52
Brake Lube Fiowopn) 0.25 0.32 0.44 0.43 C.45
Ambient CnF) 6a 69 77 75 72
Temp into F.D. (oF) 134 147 150
Temp inside F.D. CoF) 161 183 203

12:5,:03 14:03t47 14:05:01 14:10,04 14.15:01
FD Output Power (hp) 0 -118 -118 -124 -124
Output Torque(lb-ft) 6 -4978 -4951 -5123 -5379

FD Output SpeedCrpm- 0 125 126 127 121
FD I;,iput Speed Crom) 0 1305 1316 1335 1274
Pump Speed (rpm) 1756 1933 1963 20G1 2092
Lo Rnge Clutch (psi) 246 241 241 241 241
Hi Rnge Clutch (psi) 3 8 8 8 8

Pump P Pressure(p5i) 453 6614 6444 64335 6531
Pump S Pressure(psi) 374 362 362 354 349
Pump Contrnl VoitCV) -0.0 8.8 8.8 8.8 8.8
Contri Ol Flow(qpm) 0.51 0.93 0.93 0.92 0.93
Broke Lube Flow(9pm) 0.46 0.54 0.54 0.54 0.55
Ambient (oF) 71 70 70 70 70
Temp into F.C (oF) 165
Temp inside F.D.(CF) 195

14:20:04 14j25:02 14z30:02 14t35:01 14;40t01
FD Output Pc.'er (hp) -123 -116 -124 -124 -124
Output Torque(ib-ft) -5410 -2478 -2742 -2622 -2607
FD O'tput Speed(rpm) 120 251 237 248 251
FD Input Speed (rpm) 1251 1120 1061 1111 1123
Pump Speed (rpm) 2093 2091 2095 2161 2166
Lo Rnge CluLch (psi) 241 7 7 7 7
Hi Rnge Clutch (psi) 8 235 233 232 233
Pump P PressureCpsi) 6328 6762 6858 6583 6614
Pump S Pressure(psi) 345 346 341 337 341
Pump Control Volt(V) 8.8 8.1 8.1 8.1 8.1

Contrl Oil Flow(gpm) 0.95 3.10 3.10 3.15 3.16
Brake Lube Flow(gpm) 0.55 0.60 0.60 0.63 0.63
Ambient (oF) 70 71 70 70 70
Temp into F.D. (oF) 175 171
Temp inside F.D.(oF) 202 201
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( Pa9e 2
Datc:10:17:84

14,47i15 14:50,01 14,5Ss03 15:00:01 15z05,03

FD OutFut Power (hp) s9 92 92 92 84
Output Torque(lb-ft) 3770 3910 3864 3902 :743

FD Output Speed(rpm) 123 123 124 124 162
rD Inptit Speed (rDm) 1294 1292 !301 1303 1692

rump 5oced (rpm) 2182 2183 21e4 2186 2:86

Lo Rn9e Clutch (psi) 247 248 246 245 25
Hi Rnqc Clutch Cpsi) a 8 8 3 8

Pump P Frp"sure(psi) 441 442 435 43Z 437

Fump S Pressure(psi) 3664 3791 3810 3814 3:93
Pump Control Volt(V) 8.2 8.2 e.. 6.2 9.e
Contrl Oil Frow(gpm) 0.93 0.87 0.89 0.S2 0.95

Brake Lube Flow(gpm) 0.49 0.46 0.46 0.49 0.51
Ambier.t (oF) 71 70 71 71 71

Temp into F.D. (oF)
Temp insioa F.D.(oF)

15,10,03 15:15:03 15a2004 15aZ5s04 15:30:00
FD Output Power (hp) IGO 94 95 94 94

Output Torqje(Ab-ft) 3358 3129 2591 2590 2587

FD Output Speed(rpm) 156 157 192 191 191

FD input Speed (rpm) 1632 1641 2011 2003 2004

Pump Speed (rpm) 2183 2185 2187 2189 2189

Lo Rnge Clutch (psi) 244 2!4 244 - 245 244
Hi Rnqe Clutch (psi) 8 8 8 S 8

Pump P Pressure(psi) 433 436 435 434 435

Pump S Pressure(psi) 4134 3932 4039 3999 3979
Purnp Control Volt(V) 9.9 9.9 11.1 11.1 11.1

Contrl Oil Flow(gpm) 0.98 1.00 1.02 1.04 1.02
Brake Lube Flow(gpm) 0.53 0.55 0.56 0.57 0.58

Ambient (or) 71 71 71 71 72

Temp into F.D. (oF) 162 166 170
Temp Inside F.D.(oF) 195 201 205

15135&04 15:40:01 15:45:02 15:48:41 09:15:00

FD Output Power (hp) 93 95 49 0 -31

Output TorquT(ib-ft) 2552 2606 1327 -0 -1242
FO Output Speed(rom) 191 131 194 0 132

F; Input Speed (rpm) 1999 2000 2008 0 1386

Pur-p Speed (rpm) 2210 2191 22C5 F3 2076

Lo Rnge Clutch (psi) 244 242 243 -0 -11
Hi Rnge Clutch (psi) 8 8 6 -0 11

Pump P Pressure(psl) 405 40 447 -0 2036
Pump S Pressure(pnt) 4032 3971 1895 -0 367

Pump Cortrol Volt(V' 11.1 11.1 9.8 0.0 8.1

Contrl Oil Flow(Cpm) 1.04 1.03 1.05 0.00 1.67
Brake Lube Flow(gpm) 0.59 0.59 0.50 3.00 C.94

Ambient (zF) 72 72 71 71

Temp into F.D. (oF)

Temp inside F.D.(oF)
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Test 6 CEeer: Nadine Barr
Date: IS: 1B 84
Final Drive SAl 3
Runo. B

06:3528 06:40tO1 06=45,O2 06;50:02 06,55t05
FD Output Power (hp) 9% 89 90 91 3!
Output Torque(!b-ft, 2013 2021 2345 2613 1162
FD Outr:.t Srced(rpm) 242 232 01 164 326
FD Input Soped (rpm) 1083 1040 901 823 1463
Pump Speed (rpm) 2092 2090 2092 2090 2086
Lo Rnge Clutch Cpsi) 9 8 8 a 7
Hi Rn9e CIut:h Cpsi) 227 223 227 202 222
Pump P Pressure(psi) 454 434 431 427 417
Pump S PressureCpsit) 4667 4260 4483 4912 4392
Pump Control Volt(V) 7.1 7.1 7.1 7.1 1C.4
Contri Oil Flow(opm) 2.79 2.67 2.74 2.62 2.87
Breke Lube Flow(gpm) 0.49 0.43 0.45 0.44 0.54
Ambiert (oF) 71 76 79 75 73

Tem-p into F.D. (or) 160 153 167
Temp inside F.,.(oF) 174 173 197

1*
07:00s04 07:05&04 07t24t45 07&25t04 07z30:03

FD Output Power Thp) 89 0 125 131 128
Ou~pul Torq:.ia(lb-ft) 1469 58 2541 2654 2551
FD Output SoeedCr:m) 317 0 259 259 263
FD Input Speed (rpm) 1420 0 1159 1158 1178
Pump Speed (rpm) 2089 332 2181 2181 2185
Lo Rnge Clutch (psi) 7 7 10 10 10

Hi Rnge Clutch (psi) 239 241 246 245 239
Pump P Pressure(ps) 410 233 439 434 429
Dump S Pressure(psl) 4372 194 5426 5452 5250
Pump Control Volt(V) 10.4 -0.0 8.0 8.0 8.1
Contrl Oil Flow({pm) 3.11 3.16 3.44 3.42 3.25
Brake Lube Flow(gpm) 0.63 0.66 0.67 0.67 0.59
Ambient (oF) 76 79 78 78 77
Temp into F.D. CoF) 182 168
Temp inside F.D.(oF) 196 198

07:35&02 06s06:18 0810;03 08:1500 08:20:00
FD Output Power (hp) 124 126 125 125 127

OutDut Torque(lb-ft) 2499 258! 2623 2662 2767
FD Output Speedcrpm) 260 256 250 247 242
FD Input Speed (rpm) 1164 1147 11Z1 1105 1082
Pump Speed (rpm) 2185 2036 2C36 2037 2039
Lo Rnge Clutch Cpsi) 9 10 10 10 10

Hi Rnge Clutch (psi) 236 229 231 233 23C
Pumo P Pressure(psi) 419 433 426 422 431
Pump S Pressure(psl) 5054 5495 5519 5440 5605
Pump Control Volt(V) 8.0 8.2 8.2 8.2 8.2
Contri Oil Flow(gpm) 3.31 3.25 3.33 3.38 3.22
Brake Lube FlowCgpm) 0.62 0.57 0.62 0.65 0.57
Ambient (oF) 74 71 71 71 72
Temp into F.D. (oF) 184 166
Temp inside F.D.(oF) 199 193
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Pea.: 2

,etelO 1884

0-:25z00 08;.,0sO2 08:35#00 08:46:4S 07;5:s03
FD Output Power (ha) 119 122 121 0 65
06tput Torque(lb-ft) 2567 2677 2670 86 768
FU Output Speed(rpm) 241 23, 238 0 441
FD Input Speed (rpm) 107 10,7 1063 0 1304
Pumo Speed (rpm)i 2042 2040 :O4 2082 26ln
Lo Rrqe Clutch (pri) 10 10 10 3 8
Hi -nge Clutcrn psi) P29 229 229 0 240
Pump P Pressu-e(p5i) 418 421 423 481 443
Pump S Prenjurecpsi) 5398 5457 5433 393 3363
Pu'p Control VoltCV) 8.2 8.2 8.1 -0.0 10.6
Colitri Oil Flow(gpr) 3.18 3.19 3.19 0.00 6.34
Brake Lube Floi(gpm) 0.54 0.55 0.55 0. 0 0.94
Ambient (cF'; 72 71 71 7C 74
Temp Into F.D. (oF) 166 166
Temp znside F.D.(oF) 189 190
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Test Plan 10130
Revision B

STable 10. s/,

I This sheet is a summarization of the functional test conducted in accordance
with this test plan.

PERCENT OF DIRECTION ACCUMULATED ACTUAL
RATED POWER HOURS POWER OUTPUT/,q. "P

0 FORWARD Q hrS 30 M;#-7

REVERSE c? hips Y3 mi;n

25 + 2% FORWARD 3, 3Om;,) .8- 3.o

REVERSE 3 hrs 3 7m )', _

50 +2% FORWARD ~h a 3Y'2( yn; jr

REVERSE _ h___ Y3 ___m_

75 + 2% FORWARD 6 m;n ) -

REVERSE 4 3 m ini,

100 + 2% FORWARD 30 mpin 1 Q -

REVERSE Mi nvii

TOTAL HOURS FORWARD hr h

REVERSE /0hrS &$nis;n)

Accumulated hours are calculated from start/stop times recorded by the computer.
Actual power outputs are calculated from the output speed and torque values

I recorded by the computer.

I Total Shifts - 15

SAc j #.P depended on Th min;mrn 4-or e 4o 4t, r
+he O -Z810 J 46P Seedi.

PTP1O13OREVA

I
I
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SIN: 004-
Trial: #20 10-25-84

-Shift: Down-Shift .- lb-if

- .Output Torque: 1952 lb-ft -. 800

Output Speed: 200 rpm lbf
-, 0

-~ -~ -4 lb-ft

lb-ft
LOW-RANGE DISENGAGEMENT ;4- -
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psi
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*1 e~SIN: 004

4'. ~ .~t ~Trial #18 10-25-84

Shiift: U-hf

Output Torque: 2040 lb-ft

~ ~-- ~---~r:~* ~Output Speed: 208 rpm

DYNAOEE TOROUE -

- . LOW RANGE DISENGAGEMENT_

- .. - INPUT SPEED

%; . . -
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SIN: 004

Trial #18 10-25-84

Shift: Up-Shift

Output Torque: 2040 lb-ft 1600

Output Speed: 208 rpm 800f

lb-if
V A

160

-~ -- ~lb-ft
2500

psi
- 200

psi

INPUT SPEED -- ~
OUT . .. ----- OUTPUT SPEED --

'42 0
b-- 0- 0psi
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Shift Up-hif

OuptToqe 12 bf

I Output Torqe, 122 lb-f
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- - S/N: 004

EOMITED - .~ ~Trial: #19 1025-84

Shift: Up-Shift

Output Torque: 2091 lb-ft

Output Speed: 209 rpm

DYNAMOMETER TORDUE7% LOW-RANGE DISENGAGEMENT

.1 SECOND -

S--~---- - -. INPUT SPEED -~

1 4

r r

*; .;4

. .... .



b-4-

lb-ft

.-. 800

1 1600

DISEGAGEENT 1 --. 2000
I- - -- -- - PS

-4-- -- --.-- 250

-V-.- ~- - - psi

INPUTAEEDT 20UPT0PED

t psi

INU SED U-UPE

- ~ .-.- 0



Test Ensineer: 'Nadine Barr
Gait: AS 19. 84
Final Drive S/N 4
Run No. I

14 :51,32 14,55zC3 15t00&00 15:05:04 15,10:01
FD autnut Power Chp) 20 20 18 8 a
Output 7orqueflb-ft) 1036 1028 967 380 -50
FD Output Speedrpa., 102 100 99 s8 0
F[ Input Speed (-pm) 1073 1052 1.35 1029 C
Pump Speed r-pm) 206a 2072 2073 2075 206
Lo Pne Clutch (Csl) 285 261 200 240 9
i4i Rnqe Clutch Cp5a) 8 8 7 8 7
Pump P Pressure(si) 4S8 461 481 45- 484
Pump S Pressure(pai) 1563 1507 1435 1411 397

SPump Control 9olt(V) 6.9 6.9 6.9 6.9 -O.

Contri Oil Flow( 3pm) 1.38 1.46 1.21 1.55 1.40

Erake Lube Flow(gpm) 1.08 1.12 0.96 1.16 0.79
Ambient (oF) 70 71 71 72 72
Temp into F.D. ZoF)
Temp inside F.D. Cor)

15:15:00 15:20:00 15,25:03 15&30:00 15:35;00
FD Output Power Chp) 7 7 6 8 13I Output Torque(lb-ft) 299 272 260 262 371
FD Output Speee(rpm) 127 127 127 127 203
FD Input Speed (Cpm) 568 567 567 567 910
Puma Speed (rpm) 2083 209C 2091 092 2032
Lo Rnse Clutch (psi) 10 10 10 10
Hi Rnge Clutch Cps.) ..33 243 223 229 206
Pump P PressureCpsz' 456 457 457 456 443
Pump S Pressure~ps.) 1286 1240 1232 1222 2073
Pump Contr,l Volt(V) 5.7 5.7 5.7 5.7 7.1
Contrl Gil Flow{gpm) 3.60 3.67 3.46 3.50 3.27
Brake Lube Flow( pw) 0,90 r.89 0.82 0.e3 0.7C
Ambient CoF) 72 7L 73 73 73
Temp into F.D. (oF)j Temp inside F.D.(oF)

15:40:01 15;44:00 11;10:04 11,1;:04 11s20:03
F. Output Power (hp) 13 0 -32 -32 -32
Output Torqu:{lb-ft) 304 -0 -517 -512 -516
FD Output Speed(ro.) 225 0 326 325 326
FD Input Soeel (rpm) *2357 0 1460 1458 1464
Pump Speeo Cram) 2091 70 2072 2073 2076
to Rnge Clutch (psi) 246 4 -401 -580 -814
41 Rnge Clutch (psi) 9 0 233 234 234
Pump P Pressure(psi) 450 -3 2539 2544 2524
Pump S Pressure(psi' 1450 -4 366 366 367
Pump Control VoltCV) 11.1 -0.0 a.7 8.7 8.7
Contrl Oil Flow(gpm) 1.21 O.OC 3.30 3.34 3.36
Brake Lub-a Fiow(gpm) 0.76 0.00 0.80 0.82 0.84
Ambient (oF) 73 73 73 73 73
Temp into F.D. (cr"
Temp inside F.D.(oF)

3 * Input Speed Calculated 4-75
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Two-Speed Final Drive
Test Engineer: Nadine Barr
Date: A.- 2 84
Final [rive SA 4
RunNo. 2 09z10&24 09s15:01 09,20902 0:,25102 09s30,04

FD Output Power (hp) 35 23 :3 30 30

Output Torque(lb-ft) 797 666 783 7. 7.5
FD Out;..it Speed (rpm) 230 225 222 219 218
FD Input Speed (rpm) 1030 1009 994 363 975
Pump Speed (rpm) 2156 2160 2161 21C3 2164

Lo Rnge Clutch (psi) 11 11 I1 5 5
Hi Rnge Ciutch (psi) 229 228 228 254 212

Pump F Pressure(p5i) 463 456 454 .52 453
Pump S Pressure(psi) 2470 2180 222Z 2144 2141

Pump Control Volt(V) 6.7 6.7 6.7 6.7 6.7
ontrl Oil Flaw(gpm) 3.64 3.78 4.00 7.46 3.08

Brake Lube Flow(gpm) 0.96 1.04 0.94 1.00 0.S7
Ambient 'oF) 68 72 78 77 74
Temp into F.D. (oF) 155 175
Temp inside F.D.(cF) 167 186

09:35j03 09:40.01 09:45:02 09!50,05 09:55:03

FD Outp;t Power (hp) 32 32 31 23 35

Output Torque(lb-ft) 587 602 590 528 660
FD Inpujt Speed Crpm) 283 282 280 279 279
FD Input Speed (rpm) 1270 1260 1256 1251, 1247

Pump Speed Crpr,) 2162 2161 2162 2164 _ 21

Lo Rnge Clutch psi) 5 5 5 5 5
Hi Rnge Clutch (psi) 231 236 211 241 246
Pump P PressureCpsi) 449 448 445 440 4hi
Pump S Pressure(pli) 2101 2176 2083 2062 2122

Pump Control Volt(V) 7.5 7.5 7.5 7.5 7.5
Ccntrl Oil Flow(qpm) 3.19 3.25 3.05 3.32 3.31

Brake Lube Flow(gpm; 0.89 0.90 0.34 0.95 0.93
Amoient (oF) 72 72 73 78 75

Temp itto F.D. CoF) 171
Temp inside F.D.(oF) 194

10:00:02 10:05:02 10:10:04 10:15:00 10,20:00
F": Output Power (hp) 32 35 30 3 20
Output Toroue(lb-ft) 593 670 5e 483 454
FD Input Speed (rpm) 278 277 278 326 326
FD Input Speed (rpm) 1243 1243 1245 1458 1461
Punp Speed (rpm) 2166 2168 2168 2164 2165
Lo RnSe Clutch (psi) 5 5 5 5 5
Hi Rnge Clutch Cpsi) 224 233 236 247 255
Cump P PressureCpsi) 442 447 447 444 450

Pump S Pressure(psl) 2017 2077 2068 2151 2131
Puma Control Volt(V) 7.5 7.5 7.5 8.4 8.4
Contrl Oil Flow(gpm) 3.11 3.12 3.17 3.44 3.53
Brake Lube Flow(9pm) 0.85 0.84 0.37 1.04 1.08
Ambient CoF) 73 72 71 71 71
Tem. into F.D. (oF) 168
Temp inside F.D. CoF 4-76 194



\r

Peace 2
Dpte,1022.94

I0,25&03 10,30:00 10t35t02 10:40,00 10&45:07

FD Output Power (hr) 31 32 29 29 34

Output Toroue(lb-ft) 499 511 471 464 542
FD 0&_ut Speed (rpm) 326 3?6 326 326 :C,
F" In-vit Scetd Crpmi 1461 1462 1463 1463 1463

Pump Speed (rpm) 2165 2165 2169 2170 2169

Lo Rnqe Clutch Cosi) 5 5 5 5 5

Hi Rnge Clutch (os1) 22' 241 212 .20 23e
Pump F Pressure(psi) 445 443 449 446 445

Fump S Pressure(psi) 212e 2124 2114 2080 2100
Pump Control Volt(V) 3.5 8.4 8.5 6.4 8.5
iontrl Oil Flow(gpmv 3.20 3.46 3.08 3.!3 3.27

Brake Lube Flow(gvm) 0.94 1.07 0.89 0.l 0.95

Ambiert (oF) 76 76 73 7P 71
Temp into F.D. (o)

Temp inside F.D. oF)

1 10:50z01 10,55s04 11:00,05 11:05&00 h1:10,01

FD Output Power (hp) 32 29 33 28 38

Output Torque(lb-ft) 513 405 465 Z95 458
FD input Speed (rpm) 326 375 375 374 433
FD Input Speed (rpm) 1463 1683 1632 1679 1934

Puno Speed (rpm) 2168 2168 2169 2170 2164

Lo Rnge Clutch (psi) 5 5 5 5 5
Hi lnqe Ciutch (osi) 243 244 213 247 216

Pump P Pressure(psi) 445 447 453 451 - 447
Pump S P.-essure~psi) 2150 2303 2272 230-4 2603

Pump Control Volt(V) 8.4 9.5 9.5 9.5 10.4
Gcntri Gil Flow(qpm) 3.39 :.41 3.19 3.46 3.13

Brak(e Luroe Flow(gpr) 1.01 1.03 0.96 1.06 0.91
Ambient (oF) 72 7 72 72 73
Temp into F.D. (o) 173

Temp inside F.D.(oF) 205

I 1z15.05 1Iz23&02 11a25t34 11:300O1 13:01,3Z9
FD Output Power (hp) 43 26 32 34 3I
Output TorqueClb-ft) 521 3-84 467 499 1440

FD input Speed (rpm) 431 358 358 359 114
FD Input Speed (rpm) 1933 1601 1602 1608 1192

Pump Soeed Crpm) 2168 2170 2169 216,8 2058

Lo rnge Clutch (psi) 5 5 5 5 245

Hi Pnge Clutch (psi) 226 231 250 236 6

Pump P Pressure(psi) 449 444 447 449 461
PumD S Pressure~psi) 2581 2189 2290 2244 1931

Pump Cuntrol Volt(V) 10.4 8.9 8.9 8.9 7.4
Contri Oil FlowC9pm) 3.29 3.23 3.35 3.77 1.08
Brake L.ube Flow(gpm) 0.99 0.95 0.97 0.96 0.93
Ambient (zF) 73 7 7 72 69

Temp into F.D. (oF) 178

Temp inside r.0.(oF) 227

1 4-77
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P9e, 3

Dete-10:22s84

1Z,0!;a 01 13.1I0g00 13: 15s C1 17: 2 0saO.3 13: 5 1D73
F, Outout Power (ho) 30 30 20 33 33"
Output Torqve(lb-ft) 1385 1384 1323 1511 1517

FD Ojut Speed (rpm) 115 1.5 114 113 113

rD Input Speed (rpm; 12C3 :201 1195 i163 1179
Pump Speed (rpm' 2060 2060 20c3 2062 2063

Lo 'nge CiuLcn Cpui) 257 243 245 24C 2!0

Hi Rnqe Clutch (psi) 6 7 7 8 E
Pumo P PresnureCpsi) 458 456 452 45: 45J

Pimo S Pressure(psi) 1831 1791 1733 1647 1830

Pump Cortrol Volt(V) 7.4 7.4 7.4 7.4 '.4

ContrI Oil Fiow(qpm) 1.28 1.3 1.4S 1.39 1.45

Brake Lube Flow(Qpm) 1.04 1.07 1.15 0.96 r.3

Ambient (oF) 76 79 75 73 73
Temp ito F.D. Co) 147 168
Temp ina1do F.[U.(oF) 159 174

13&30s04 13:35:05 13t40:03 13s45:00 13:50:05

FD Output Power (hp) 33 31 31 30 30
Outpt Torque(lb-ft) 1528 1433 1455 i400 1416

FD Input Speed (rpm) 112 112 112 112 112

FD Input Speed (rpim) 1177 1174 1172 1173 1176

Pump Speed (rpm) 2064 2065 2066 2068 2071

Lo Rnge Clutch (psi) 232 258 246 256 215

Hi Rnge Clutch (psi) 8 8 8 8 6
Pump P Pressure(pel) 453 450 451 452 - 451

Pump S PressureCpsi) 1829 1795 1788 1778 1789

Pump Control Volt(V) 7.4 7.4 7.4 7.4 7.4

Contrl 01 Floi..Cpm) 1.07 1.11 1.13 1.38 1.34

Prake Lube Flow(gpm) 0.74 0.78 0.81 0.95 0.87
Ambient (nF) 73 72 72 72 72
Temp into F.D. (oF) 176
Temp inside F.D.(oF) 182
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Test EnT i Nadine Barr
Date& 284
Final Drive /N 4
Run No. 2

13;55;00 14:00&04 j4 :05,00 1110t06 1i:5s01
FD Output Pnwer (tr. 33 32 31 321 64
Output Torque(lb-ft) 1307 1264 1239 1242 2659

Fri Output Speed(rr,) 133 134 !33 134 126
PD Input Spaed (rDrm 1400 1399 1398 14^c 13Z3
Fump 3oee (rpn,) 2070 2073 2072 2072 2062
La Rnge Clutch Cosfi 233 255 258 261 262
Hi Rnge Clutch (psi) 8 5 a 6 8
Pump P Fresure(psZ) 453 "47 450 450 4.17

Pump S Pressure(psi'; 1851 1818 1799 1787 2941
Pump Contro2 VoltCV) 8.4 a.4 8.4 8.4 3.4
Contrl Oil Flow(gpm) 1.35 1.23 1.28 1.? 1.5d

Prake Lube Flow(gpm; 0.87 0.83 0.90 I.P^ 1.10

Ambient (oF) 73 71 72 72 7?

Temp Tto F.D. (cF)
emp ±r.;,c F.D.(oF)

14:20;03 14:2500 14:30:02 14:35;02 14s40:04

FD Output Power (hp) G1 61 62 62 61
Output Tcrque(1b-ft) 2550 2562 2580 2609 2562
FD Outo..; Spced(rpm) 126 125 125 '25 125
F' Input Speed Crpm) 1319 1315 1311 13i2 1313
P,mp Speed (rpm) 2066 2065 2065 '2067 2O69

Lo Rnge Clutch (psi) 241 254 204 210 222
Hi Rnge Clutch (psi) 8 3 8 8 8
Pump P Press::reCpsi) 449 444 444 439 445
Pump S PressureCost) 2880 2862 2866 2879 2838
Pump Control Volt(V) 8.4 8.4 8.4 8.4 8.4
Contrl Oil FlhwC9pm) 1.56 1.7.3 1.22 1.12 1.0

Broke Lube Flow(Cpm) 1.10 0.93 0.76 0.63 0.63
Ambient (cF) 73 72 71 72 72

Tcmo into F.D. (or)

Temp inside F.D.{cF)

14:45:02 14%50:02 14s55&04 15t00:01 15:05:05
FD Output Power (hp) 61 61 a1 59 62

Output Torque~lb-ft) 2225 2207 2219 2125 Z22r.
FD Output Speed(rpm) 145 145 145 145 146
FD Input Speed (rpm) 15.5 1516 1521 1520 1525
P,,np Speed Crpm) 2071 2074 2073 2078 2079

Lo Rnqe Clutch C1s) 251 252 263 254 247

HI Rnqe CJutch (psi) 7 a 8 9
Pump P Pressure(pst) 441 446 444 445 444
Pump S Pressure(s.) 2842 2838 2810 2830 28;11 Pump Control Volt(V) S.5 9.5 9.5 9.5 9.5
Contri Oil Flow(gpm) 1.47 1.63 1.78 1.57 1.54

Brake Lube FlowCpm) 1.07 1.18 1.29 1.13 1.09
Ambient (oF) 72 73 73 73 73
Temp znto F.D. (oF)
Temp inside F.D.CoF)

£ i4-79
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De ,l0:22z '4

15t!0t00 l5sl~r~l 15&L0t01 15s2Es01 15:30,03

FD nitp.ut Power (hp) 60 62 61 60 63
OUtput Torque(lb-ft) 1870 1961 1928 1880 1882
FD Ctput Speed(rpm) 169 167 167 167 167
FD Input Speed (rpm) 1757 1748 1 48 1748 1752
Pump Speed (rpm) 2080 2C77 20Po 2081 208
Lo Rnce Clutch (Csi) 255 257 257 251 250
H! Rrge Clutch (psi) 3 3 8 a
P':mr, P PressureCpsi) 442 444 443 446 447
Pump S Presurc(psi, 2827 2905 2914 2399 2q11
Pump Control Volt(V) 10.4 10.4 10.4 10.4 10.4
Contpl Oil Flow(qrai) 1.53 1.54 1.!2 1.48 1.48
Brake Lubc FowCgpm) 1.10 1.10 1.C9 1.07 i.Ca
Ambient (oF) 72 72 71 71 7-
Temp into F.D. (oF;
Temp inside F.L. coF)

15;35s02 15s40.00 15:45:01 15:50:00 15t55:0L

F5 Output Power (hp) -34 -35 -34 -33 -34
Output Torque(lb-ft) -1517 -1552 -1500 -1364 -1399
FD Output Speed(rpm) 119 1-10 120 128 128
FD Input Speed (rpm) 1249 1255 1253 1338 1339
Pump Speed (rpm) 2088 2087 2087 20689 206S
Lo Prge Clutc'h (psi) 261 267 229 256 255
Hi Rnge Clutch (psi) 8 8 8 8 8
Pump P Pressure(psi) 2265 2276 2267 2233 2233
Pu,,p S Pressure(P5i) 368 369 369 369 369
Pump Control Volt(V) 7.7 7.7 7.7 8.0 8.0
Contri Oil Flow(gpm) 1.47 1.62 1.59 1.25 1.27
BraP- Lube Flow(gpm) 1.09 1.19 1.13 0.83 0.34
Ambient (oF) 73 73 72 72 73
Temp into F.D. (oF)

Temp inside F.D.(oF)

16:00:01 16:05:01 16,10.00 16:15&52 16'20.s0
UD Outout Power (hp) -34 -30 -36 -35 -37

Output Tcrque(lb-ft -1382 -1r)27 -1249 -1232 -1204
FD Output Speedrpm) 128 151 151 151 1.51

FD Input Speed (rpm) 1343 1F87 1579 157S 1576
rump Sceed (rom) 2089 2089 2088 20 2090
Lo Rrge Clutch (psi) 257 246 247 252 250
H! RrSe Clutch (poi) 8 a 8 8 8
Pump P Pressure(psi) 2207 2165 2350 2329 2339
Pump S Pressure(psi) 369 369 369 369 366
Pump Control Volt(V) 8.0 9.1 9.1 9.1 9.1
Contrl Oil Flow(9pa) 1.28 1.39 1.39 1.43 1.42
Brake Lube Flow(cgpm) 0.86 0.96 0.96 0.98 0.97
Ambient CoF) 72 72 73 73 72
Temp irto F.D. (oF)

Temp inside F.D. CoF)
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PIegv 3
I Date1: :22;64

16r25,06 1j630=03 16s35,01 16j40s02 16:55,43

FD Output Power (hp* -31 -33 -35 -Z3 -50

Output Torque(lb-ft) -623 -648 -599 -576 -585

FD Output Speed(rpm) 264 264 304 303 445

FD Input Speed Crpm) 1283 1183 1362 1360 1980

Pump Speed (rrwn 2037 2089 2092 2091 2090

L, Rngc Clutch (psi) 11. 10 7 7 7

Hi Rnge Clutch (psi) 231 228 238 235 232
Pump P Pressure(psi) z9G3 2939 2691 2731 3419

Pump S PressureCmsi) 364 366 362 366 363

Pump Control Volt(V) 7.5 7.5 9.2 8.2 10.7

Contrl Oil Flow(gpm) 3.07 4.00 3.70 3.70 3.72

Brake Lube Flow(Spm) 1.08 1.08 1.07 1.09 1.11

Ambient "aF) 73 73 73 73 73
Tcmp into F.D. (cF

Temp inside F.D. oF)

Fr17;17:56 1tIS E:9 : 05,CO 14:10:0 . '5;G

7Ds cutoit pawer (ho) -30 -2 ? 31 ?2
%tp4Lt Tor;ueC1b-ft) -433 -412 239 1242 59

FD Output Speed(rpm) 365 366 3 134 126
FD Input Speed (rpm) 1636 1639 139 1400 1323
Pump Speed Crom) 2095 2096 2072 207' 2

Lo Rnge Clutch (psi) 7 7 259 2 262

HI Pnse Clutch fp3i) 235 234 8

Pump P Pressure(psi) 2752 2750 450 447
P.mp S PressureCpsi. 366 366 1799 17 7 2941

Pump Control Volt(V) 9.2 9.2 8.4 8.4- 8.4

Cortri Oil Flow(gpe) 3.71 3.65 1.1. .54
Braok Lube Flow(gpm) 1.10 1.08 .90 1.00

Ambient CoF) 73 73 72 72
I Temp into F.D. (o7

Temp ic.-.dr F.0.0PF)

I
I
I
I
I
I
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Test Engineer: Nadine Barr
Date: It 22:84
Final Drive SN 4
Run No. 3

17:201 2501 17125:01 17:30.01 17135:02 17;10:C1

Fn Output Power (ho) -31 -35 -32 -3t -51
Output Torque(lb-ft -451 -501 -455 -439 -445
FD Output Speed(rpm) 366 365 3C7 367 366
rr Input Sceed Crom) 1640 1635 1642 1644 1642
Pump Speed "rpm; 2395 2096 2096 2099 2096
Lo P,@e Clutch Cpsi) 7 7 7 7 7

H! Pne Clutch Coi) 2.33 235 23M 229 253
Fump P P-PsSure(psi) 2734 2874 2958 2837 2864
Pump S PressurE(psi) 364 367 366 34
Pump Control Voit(V) 9.2 9.2 9.2 9.2 9.2
Contri Oil Flow(Cpm) 3.64 7.71 3.57 3.50 -.79
Brake Lube Flow(gpm) 1.06 1.10 1.02 0.98 1.04
Ambient (oF) 72 73 73 7, 73
Temp into F.D. (oF) 165
Temp insida F.D.CoF) 205

V

17t45&03 17:50:00 17z55&02 18:00:00 1005t:03
FD Output Power (hp) -33 -34 -30 . -7 -36
Output T orque(lb-f!) -47) -486 -430 -387 -509
FD Output Saeed(rp) 367 36. 367 Z66 367
FD Input Speed (rpm) 1642 1642 1642 1645 1644
Pump Spend (rpm) 2098 2099 2100 2099 210 &

Lo Rnge Clutch (psi) 7 7 7 7 7
Hi Rnge Clutch Cpsi) 231 230 233 213 231
Pump P Fre5sure(psi) 2058 2849 2847 2849 2855
Pump S PressureCps4) 368 368 367 36G 365
Pump Contro VcltCY) 9.2 9.2 9.2 9.2 O.L
Contrl 0l Flow(gpm) 3.57 3.52 3.60 3.60 7.52
Brake Lube Flow(p.) 1.02 0.99 1.04 1.05 1.01
Ambient (oF) 73 73 73 73 73
Temp into F.D. (oF) 165
Temp Insice F.D.CoF) 203

18a10:01 18:15:05 18,20,05 18:25:0 18:3P:01
FD Output Power (hr) -27 -33 -33 -28 -29
Output Torque(ib-ft) -390 -465 -471 -401 -413
FD Outp at Speed(rpm) 367 367 367 367 367
FD Input Speed (rom) 1644 1643 1647 1646 1646
Pump Speed Crom) 2102 2101 2102 2,01 2101
Lo Rnse Clutch (psi) 7 7 7 7 7
Hi Rnge Clutch (psi) 234 ?38 230 230 229 5
Pump P Ppessure(psi) 2852 284 2813 2818 2819
Pump S Pressure(psi) 366 366 363 363 367
Pdmo Control Volt(V) 9.2 9.2 9.2 9.2 3.2 3
Contrl Oil Flow(spm) 3.60 3.77 3.61 3.57 3.51
Brake Lube Flow(gpm) 1.05 1.13 1.06 1.02 0.99
Ambient CoF) 73 73 73 73 73
Temp into F.D. CoP) 163
Temp inw.de F.D.CoP) 4-82 203 U



I1tz35l01 8:38&16 :20101 1',125101 1543090-
FD 3utput Power (hp) 361sa

Output Torque(lb-ft) -464 -EQ 28 1080 M82
F D nu*Dut Sreed~rpff)37 11617

PDrtSceed (rpm) 1647 0 1741i 17-I 175Z
F 7 .PUMr', Sred (rpm) 2100' 0 200 2081 2083ILo RIZsIe Clutch~ (psi)a8 252 0
H4i Rn9.. Clutch (psi)20 01 -g847Pump F Presure(ps) 2807 -3 443 4 447Pump S Pressure(ps) Z36 4 -r 2914 p :f 911
PUMP COr~trol Volt(*V) .- 00 1.4J 4
'rtrl Oil Flow(9pm) 3.49 0.00 1.5 1.48 8
Rrake Lube. Flow(gpm) 3.98 0.00 1. 1.0? 06
Amb.ient CoF) 37711

Temp In~to F.D. CoF)

Temz insioc F.D. CrF;

4-8



Test £ 9ireer: Nadine Bar
Date:I? 184
Final Drive S/N 4
RunNo. 4

08:23:36 08.25:00 08;30:04 06s35#02 03:40.02

FD Output Power (Ip) -95 -90 -84 -94 -92
Output Torque(lb-ft) -4414 -4Z70 -4112 -4694 -4250
FO Output Soeed~rp,) 113 ill J08 105 113
FE Input Speed (rom) 1186 1160 1129 1105 1iI
Pump Speed (rpm) 2033 2036 2038 209 2041
Lo Rnge Clutch- (psi) 262 24? 270 249 215
Hi RnQe Clutch (psi) 6 7 7 7 7
Pump P Pressure(psi) 5407 5141 4721 51Z1 4934
Fump S Pressure(psi) 383 376 371 363 351
PumF Cor.tro Vclt(V) 7.3 7.3 7.3 7.5 8.0
Contri Oil Flcw(9 pm 0.79 0.84 1.C7 1.13 1.07
Frake Lube Fiow(Cpm) 0.67 0.65 0.30 0.01 0.75
Ambient CoF' s0 80 91 el 78
Temp inlo F.D. (oF) 140 163
Temp inside F.D. oF) 125 174

08:45:01 08t50.04 08:55,00 09z00&02 09;05:05
FD Output Power (ho) -34 -33 -35 -34 -31
Output Torque(lb-ft) -649 -630 -662 -645 -531
FD Output Speed(rom) 272 273 275 277 278
FD Input Speed Crpr.) 1219 1223 1234 * 1242 1245
Pump Speed (rpm) 20!2 2052 2054 2059 2063
Lo Rrge ClutGh (psi) 9 9 9 9 9
Hi Rnge Clutch (psi) E34 229 223 2, ! 231
Pump P Pressure(psi) 2814 2602 2831 2640 2825
Pump ; Pressure(psi) 364 365 369 370 369
Pump Control VoitCV' 7.7 7.7 7.7 7.7 7.7
Contrl 'Us Flow(gpm) 3.95 3.98 3.80 3.85 3.89
Brake Lube Flow(qpm) 1.21 1.22 1.13 1.14 1.15
Ambient r.F) 72 71 70 70 69
Temp into F.D. (cF) 172
Temp inside F.D.CoF) 196

09:10s03 09z15:00 09:200 09,25:0, 0970,02
FD Output Power (hp) -33 -33 -G3 -62 -65
Output Torquerlb-ft) -622 -620 -1240 -124, -129'
FD Output Speed(rom) 276 278 265 263 262
FD Input Speed Crom) 124S 1245 1197 1178 117C
Pump Speed (rpm) 2064 2062 2060 2059 2062
Lo Rnge Clutch Cpui) 9 9 9 8 8
Hi Rnge Clutch (psi) 225 229 2Z7 233 220
Pump P Pressure(psi) 2807 2838 4145 4080 4035
Pump S Pressure(psi) 366 368 362 364 365
Pump Control Volt(V) 7.7 7.7 7.7 7.7 7.7
Contrl Oil FlowCgpm) 3.85 3.96 3.76 3.76 3.67
Brake Lube Flow(gpm) 1.16 1.14 1.10 1.15 1.10
Ambient (oF) 69 69 70 70 70
Temp into F.D. (oF) 166 162
Tem. inside F.D.(oF) 206 200
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Pa Cf
e:0i3i4PazDe 2

09:35101 09&40;03 09.45&04 09:50:0'. 09,5:04
FD Output Power (hp) -61 -C5 -61 -G3 -61
Output Torque(lh-ft) -1211 -1110 -1058 -109? -1046
FD Output SpeedCrpm) 262 305 305 301 305
F! Input Speed (rpm) 11'75 1368 1366 1365 13SS
Pumv Speed Crp,.' 2062 2062 2060 2060 2062
Lo Rnge Clutch Cosi) 8 8 8 8

Hi Rr.ge Clutch (rsi) 218 225 227 220 220
Puma P Pre~sure(psi) 4021 4207 4159 4187 411T
Pump S Pressure(ptl) 360 359 363 357 364
Pimp Contro! Volt(V) 7.7 8.8 8.8 8.8 3.
Contrl Oil Flow(gpm) 3.57 3.71 3.74 3.65 3.61
Ezake Lube Flow(gpm) 1.05 1.11 1.14 1.08 i.08
Ambient (or) 71 71 71 71 71
Temp into F.D. coF) 161 166
Temp Inti-. F.D.(cF) 198 206

i
10:00.01 10:05&04 lC10:05 10i15,00 10:20:01

Fr) rutput Power (hp) -64 -62 -66 -63 -60

Output Torqueclb-ft) -!096 -1075 -1223 -1157 -1100
FD Output SpeedCrpm) 305 305 284 285 295
FD Input Speed (rpm) 1365 1366 1273 -P7- 1278
Pump Spend (rpm) 2063 2062 2062 2064 2062

Lo Rnge Clutch (psi) 9 8 8 8 8
Hi Rgse Clutch (psi) 226 224 222 219 230
P'imp P Pressure(asi) 4160 4115 4120 4057 3971

Pump S PressjreCpsi) 356 359 359 360 333
Pump Control VoltCV) 8.8 8.8 8.1 8.1 8.1
Contri Oil Flow(gpn) 3.76 3.75 3.69 3.63 3.73
Brake Lube Flow(gpm) 1.16 1.15 1.11 1.07 1.12
Ambient (oF) 71 -1 71 71 72
Temn into F.D. (cF) 169
Temp inside F.D.CoF 209

10%25t04 10:30:01 10s35:02 10:dO:03 :0:45:05
FD Cutput Power (hp) -66 -61 -57 -64 -69
Output Toroue(lb-ft) -1216 -783 -742 -836 -904
FD Output SpeeO(rpm) 284 409 406 402 4C0

FD Input Speed (rpm,) 1273 1829 1822 1800 1792
Pump Speed (rpm) 2061 2056 2057 2056 2058
Lo Rnge Clutch (psi) a 8 S 8 8
14i Rnse Clutch- (psi) 234 236 240 244 246
Pump P Pressure(psi) 4087 4552 4525 4662 4662
Pump S Pressure(psi) 359 353 360 353 357
Pump Control Volt(V) 8.1 10.8 10.8 10.8 10.S
Contrl Oil FlowCqpm) 3.86 3.78 3.84 3.93 3.94

Brake Lube Flow(9pm) 1.18 1.15 1.19 1.23 1.25
Ambient (or) 71 71 71 72 71

Temo into F.D. (oF) 168 172
Temp inside F.D.(oF) 203 221
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Dot# i 102,84

I0,!s,03 :0s55&0! 11:00,02 11,05+02 11,10:03
FL) Output Power (hp) -66 -61 -G3 -62 -64
Output Torque"lb-ft) -1454 -133e -1370 -133A -1383
FO Ctutput Speed(rrm) 238 242 243 244 244
FD Inout Speed (rpm) .,,6 1081 1088 1094 1093
Pump Speed (ram) 2062 2063 06-0 2062 2066
Lo Rnge Clutch (psi) 8 8 8 0 a
Hi Rnge Clutch (psi) 230 227 227 234 2Za
Pump P Fre5fure(p5i) 4097 3947 4057 3990 4000
Pump S PressureCpsi) 357 35-3 358 362 359
Pump Control Volt(V) 7.1 7.1 7.1 7.1 7.1

Contri Oil Flow(gp.) 3.62 5.48 3.41 3.54 3.40
Brake Lube Flow(qpm 1.01 0.92 0.88 0.95 0.r8
tmbient (oF) 72 71 71 71 71

Temp !nto F.D. oF) 163
Temp irside F.D.(oF) 188

11:15,02 11:2004 11xE501 11:30:03 11:33,43

FO Output Power (hp) -59 -63 -65 -64 0
Output Torque(lb-ft) -1267 -1357 -1392 -1381 39

FO Output Sperd(rpm" 245 243 244 244 0
Fn Input Speed Crpm) 1097 1089 1093 1095 0
Pmp Sreea frrm) 2065 2063 2063 2063 87
Lo Rnre Clutch (psi) 8 8 8 8 3
Hi Rr.ge Clutch (psi) 230 236 237 230 1
Pump P Dressure(psi) 3973 4119 4072 Z395 -4
Pump 5 PressureCpsk) 360 362 362 358 -8
Pump Control VoltcV) 7.1 7.1 7.1 7.1 -0.0
Contrl Oil Flow(gpm) 3.44 3.55 3.57 3.42 0.00
Brake Lube Flov(gpm) 0.89 0.95 0.96 0.89 0.00
Ambet (oF) 70 71 71 71 71
Temp into F.C.. (oF) 158
Tfmp inside F.D.(oF) 185
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Test Engieer:N Two-Speed Final Drive

Date: 123: 84
Fine) Drive 5N 4
RLr No. 5 ±3:02,56 13,05,00 13:10,00 13,15r01 13,20:03

FD Output Power (hp) -103 -59 =65 -91 -91

Output Toroue(lb-ft) -1101 -581 -682 -1679 -1692

FDOi~fpu* t ~ed (rpm)n 4932 55 503 283 28z;
Frj 'nrut Speed (rpm) 2207 *23d7 *2253 1271 126p.

rump speed 'rpm) 2031? 2045 2053 205D 2052
Lo Rncie Clutcn (osi) 8 8 8 R8 
Hi Rmg. Clutch (psi) 2Z2 196 215 210 Z16
Pump P Pressure(psi; 6261 5663 5157 5346 5305

Pump S Pressure(psi) 370 352 352 34e 355
Pump Control Volt(V) 11.2 11.7 11.7 8.2 3.2

Contrl Oil Flot(gpm) 3.22 3.14 3.46 3.32 3.26

Brake Lube Flow(gpm) 0.79 0.79 0.93 0.85 0.80

A-b e.nt (oF) 71 72 71 73 78

Temp into F.D. CoF) 170 174 165 158
Temp inside F.U.CoF" 226 234 205 198

13t25:00 13:30:03 13,35,00 13a40t03 13:45:00
FD Outaut Pooer (hp) -92 -90 -87 -88 -
Output Torquo(lb-ft) -1715 -1672 -1615 -163: -1768

FO Ouput Speed (rpm) 282 282 283 233 273

FD Input Speed ("pm) 1262 1264 1268 1267 1244
Pump Speed (rpm 2053 2055 2056 2059 2058

Lo Qnge Clutch (psi) 8 a 3 8 8
Hi Rnge Clutch (psi) 224 225 225 229 234

Pump P Pressure(psi) 5294 51E2 5145 5198 5522

Pump S Ppeszure(psi) 353 354 354 353 35L

Pump Control VoltV) 8.2 8.2 8.2 8.2 2.2

Contrl Oil Flow(qpm) 3.47 3.61 3.51 3.44 3.50
iake Lube Flow(qpa) 0.91 0.93 0.90 0.85 C.89

Amblen: (oF 75 73 72 72 72
Temp in;o F.D. coF)
Temp inside F.D.(oF)

13.50.04 1&55t03 14:00:05 14.05.02 14 10,02
FD Output Power (ho) -97 -94 -22 -18 -21
Output Torque(lb-ft) -1841 -1786 -369 -300 -379

FD lld~at Speed (rpm) 277 277 316 323 327
FD Input Speed (rpm) 1243 1241 1414 1452 1465

Pump Speed (rpm) 2061 2062 2079 2081 208a

Lo Rnge Clutch (psi) a 8 8 8 8

HI Pnge Clutch (psi) 235 233 227 221 233
Pumn P Presoure(psi) 5489 5474 2160 2238 2276

Pump S Pressure(psi) 356 350 362 365 367

Pump Control Volt(V) 8.2 8.2 8.2 S.2 9.2
Contrl Oil FlowCgpm) 3.58 3.59 3.47 3.39 3.49

Brake Lube Flow(gpm) 0.93 0.94 0.89 0.86 0.89
Ambient CoF' 72 73 73 72 72
Tamp into F.D. (oF) 168 161
Temp inside F.O.(oF) 199 4-87 198I



Pa9e 2

Date:1rzZ3:84

14v15&02 141Z004 14:25s02 l :30:0l 11;35s04
FO Output Power Chp) -22 -19 -21 -20 -32
Output Torque(lb-ft) -Z50 -303 -330 -317 -352
FO 0afout Speed (rrm) Z28 329 330 330 !j
FD npdt Spced (rp.T) 1469 1477 1478 1480 2'47

P'ump Speed crpm) 2079 2082 2033 20P3 2072

Lo P-9e Cljtch (psi) 8 S a a 9
Hi RnQe C.!Ltch (psi) 234 229 238 24. 230
Pum.c P Pressure(psi) 2286 2280 2324 2322 4S62
Fump . Presqure(os:) 367 365 370 373 361
Pump Control Volt(V) 8.2 8.2 8.2 F.2 11.2
Contrl Oil Flow(gpm) 3.54 3.48 3.52 3.63 5.53
Brake Lube Flnw(gpm) 0.90 0.30 0.89 0.95 0.92
Ambient (oF) 72 72 72 72 73
Temp into F.D. CoF) 161 168 169
Temp inside F.D.CoF) 198 202 225

14:40t00 14:45:04 14:50a00 1415 :02 15:00tf4

FD Output Power (hp) -54 -61 -63 -40 -41
Output Torque(lb-ft) -595 -688 -716 -44- -450

FD autut Speed (rpm) 473 465 461 473 479
FD Input Speed (rpm" 2126 2092 2059 2111 2144
Pumo Speed Crpm, 2072 2075 2076 2085 2087
Lo P-,9e Clutch Cpsi) 8 9 8 8 8
Hi Rnqp Clutch Cpsi) 223 229 221 234 236
Pump P Fressure(psi) 4494 4575 4661 3668 37S1
Pump S Pre~sureCpsi) 352 355 352 35L! 358
Pump Control Voit(V) 11.2 11.2 .1.2 11.2 11.2

Contri Oil Flow(gpr,) 3.37 3.26 3.37 3.50 3.76
Brake Lube Flow(qpm5 4.83 0.76 0.86 0.90 1.1E
Ambient (oF) 74 73 73 73 73
Temp into F.D. (oF) 157 164 167 167
Temp inside F.D.(oF) 222 220 226 226

15:05a04 15:10:03 15t15:00 15s20;02 15:25:00

FD Outcrut Power (hp) -41 -42 -21 -22 -22
77itput Torque(lb-ft') -451 -454 -350 -357 -355
FD (Qput Speed (rpm) 481 484 322 325 3'7
FD Input Speed (rpm) 2156 2165 1436 1455 1466
Pj-p Speed (rpm) 2085 2085 2097 2098 209T
Lo Rnge Clutch (psi) R 8 8 a 8
H, Rnge Clutch (psi) 237 237 236 237 238
Pu-o P Pressure(pst) 3843 3859 2105 2217 2240
Pump S P-essure(psi) 357 361 366 365 364
Dump Control Volt(V) 11.2 11.2 8.1 8.1 8.1

Contrl Oil Flow(gpm) 3.71 3.73 3.72 3.68 3.72
Brake Luoe FIowCjpm) 1.08 1.10 1.10 1.07 1.09
Ambient (oF) 73 73 73 74 75
Temo into F.D. (oF) 164 165 163
Temp Inside F.D.(oF) 230 230 206

4-88



Date,10:23:S4

15.30&05 ;5,35,03 15:40,05 15:45&00 s 153C0O1
FP Cut~ut Power (hp) -22 -22 -22 -22 -22

Output Torque(lb-ft) -355 -358 -35S -3a0 -357
FD Qdput Speed Crpm) 326 326 32G 325 326
FD, InpuL Speed (rpm) 1463 1461 1459 1457 1460

Pump Speed (rpm, 2399 2100 2095 2097 2r,37

Lo Ro9e Clutch Cosi) 8 8 8 8 6
Hi Rnge Clutch (psi) 236 235 234 237 236
Pimp P PressureCpsi) 2258 2258 2202 2283 22G1

Pump S Prelsure(oD5) 366 366 3G7 3G4 366
Pump Control Volt(V) 8.1 8.1 8.1 8.1 e.1
Contrl Oil rlow(gF.m) 3.65 3.64 3.!6 7.C7 3.70
Brake Lube FIowCgop) 1.05 1.05 3.99 1.01 1.07
Ambient CoF" 75 75 75 75 75
Temp into F.D. CoF) 162
Tcmp inside F.D. (oF) 198

1 15t55:00 16s00%04 16:05&00 16:10,03 16z15,01

FD Output Power Chp) -22 -23 -28 -28 -28
Outp:;t TorqueClb-ft) -358 -362 -390 -382 -186

FD Otput Spev-d (rpm) 326 327 382 :382 382
FD Input Speed (rpm) 1q61 1462 !714 1712 1712
Pump Speed (rpm) 2C98 2099 2099 21C0 2101

Lo Rnge Clutch (psi) 8 8 8 8 8
H! Rnge Clutch (psi) Z35 236 239 232 235
Pump P Presure~ps!) 2260 2291 2741 2712 2705

Pump S Pressure~psi) 566 367 365 367 3G5

Pump Control VoltCV) 8.1 8.1 9.5 9.5 9.5
Contr l i1tlzw(9jpm) 3.64 3.65 3.72 3.59 3.73

Prake Lube Flow(gpm) 1.04 1.05 1.10 1.33 1.11

Ambiert (oR) 75 75 75 75 75
TemF into F.D. (oF)

emp inside F.D.(oF)

4
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Test Engj eer: Nadine Bar,
Datoi M 23: 84
Final Drive S/N 4
RunNo. 5

16:20:01 16,25,04 16,30,05 16:35,00 lC.40,01
FD Output Power Cho) -28 -28 -23 -28 -23
Ouiput Torque~lb-ft) -384 -381 -38: -381 -361
FD Output Speed(rpm) Z83 363 3R3 393 339
FD Input Speed (rpm: 1713 1715 1712 1716 1518
Pump Speed (rpm) 2101 2102 2103 2103 2105
Lo Rnge Clutch (psi) a 9 8 8 3
Hi Rn9e Clutch (psi) 236 233 233 233 234
Pump P PressureCpsi) 2677 263 2700 2700 2730
Pumr S Pressure(pis) 368 365 363 :62 365
Pump Control VoltCV) 9.5 9.5 9.5 9 5 8.4
Co-.trl Oil Flow"gpn) 3.77 3.66 3.63 3.60 3.70
Brake Lube FlowCgpm) 1.13 1.0e 11.05 1.03 1.07

Ambient (oF) 75 75 75 75 74
Temp into F.D. Cor) 162 160
Temp inside F.D.(CF) 198 204

16145:00 16t50:01 16a55&04 17&03:CO 17:05,00
FD Outout Power (hp) -23 -24 -23 -24 -120
Output Torque{lb-ft) -361 -3655 -361 --66 -22-3
FD Outp.t Speed~rpm) 340 340 341 342 282
FD Input Speed (rpm) 1522 1527 1529 1529 1263
Pump Speed (rom) 2105 2105 2106 * 2108 2089
Lo Rn 9 E Clutch Cpsi) 8 9 8 8 8
Hi Rnqe Clu-tch (psi) 236 233 232 236 230
Pump P PremsureCps!) 2337 2338 2349 2368 6552
Pump S Pressure(ps: 366 365 366 367 351
Pump Control VoitCV) 8.4 8.4 8.4 8.4 8.4
Contrl Oil Flow(gpm) 3.74 3.70 3.66 3.74 3.57
Brake Lube Flow(gpm) 1.12 1.09 1.05 1.12 1.01
Ambient (oF) 74 74 73 74 73
Temp into F.D. oF) 161 167 156
Temp inside F.D. (oF) 201 202 195

17s10:02 17:15z04 17?20&00 17;25&03 17:30:05
FD Output Power (np) -124 -122 14 46 17

Output Torque(lb-ft) -2474 -2454 276 296 :6
FD Output Speed(rpm) 264 260 265 278 286
FD Input ipeed (rpm) 1182 1166 1187 1246 1282
Pump Sp,.ed (-pm) 2088 2089 2114 2113 215

Lo Rnge Clutch Cpsi) 8 8 8 8
Hi Rnge Clutch (psi) 229 232 233 2-2 231
Pump P Pressure(psi) 6770 6637 439 444 448
Pump S Pre5sureCpsi) 341 340 1503 1600 1604
Pump Control Volt(V) 8.4 8.4 7.8 7.a 7.8
Contrl Oil Flow(gpm) 3.45 3.39 3.4-i 3.62 3.94
Brake Lube Fiow(gpm) 0.94 0.91 0.95 1.17 1.27
Ambieni CoF) 73 73 74 74 7S
Temp into F.D. (oF) 148
Temp inside F.D. CoF) 184
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DotrrlO:2 :84

17:35:02 I7:4G&04 17:45,05 17;50:01 17:55:3

FD output rower (hp) 21 21 21 21 21
Output Torquerlb-ft) 324 326 326 321 3-1
FO Output Speed(rpm) 334 335 337 338 338

FO Input Sputa (rpm) 149P 1504 1507 15i3 15:;

Pug-o Speod (Cr) 2112 2116 2115 2115 2J15
t1 Rr,9e Clutch (psi) 6 8 8 8 8
Hi Rnse Ciatch (rsi) 246 2d5 240 239 237

Pump P Pressure(ps.) 437 446 446 449 4!
Pump S Pressure(ps.) 1871 1896 1904 1CS8 1911
Pump Control Voit(V) 8.9 8.9 8.9 E.9 8.9

Cortrl 311 FlowCqpm) 4.10 3.73 3.98 3.84 3.76

Brake Lubc Flow(spw) 1.33 1.08 1.19 1.18 1.12
Am'.ient (oF) 75 75 74 74 74

Temp into F.D. car) 175
Temp insiae F.D.CoF) 204

18=0Gz01 16;05&06 18,10,00 18:15;01 18:20:02

FD Output Power Chp) 21 20 24 20 21
Output Tor;:ce(lb-ft) 322 319 322 318 :2a

FD Output SpeedCrpm) 337 337 338 338 337
Fr Irut Speed (rpm) 1516 1:10 1513 1512 1.510
Pump SpcERd (rpm) 2113 2114 2116 2114 2115
Lo Rnge Clutch (psi) 8 8 8 - 8 8
i Rnge Clutch (psi) 219 223 225 227 235

Pump P Pressure(psi) 444 449 446 44r 447
Pump S Pressure~psi) 19!0 1522 1911 1916 1886

Pump Control Volt(V) 8.9 8.9 i.9 8.9 8.9

Contrl Oii Flow(gpm) 3.51 3.53 3.57 3.55 3.66
Brake Lube Flow(gpm) 1.01 1.01 1.04 1.01 1.08

Ambient (oF) 74 74 74 74 74

Temp into F.D. (OF) 167 160
Temp inside F.D.(oF) 204 199

1R25,01 18.30%04 1832:22 5g20,02 15:25,

FO Output Power (hp) 20 20 0 -22 2

Output Torque(lb-ft) 316 310 -24 -357 355
FD Output Speeo(rpm) 337 337 0 325 327
FD Input Speed (rpm) 1510 1511 0 1 5 1466
Pump Soeed (rpm) 2113 2115 49 20 209T

Lo Rnge Clutch (psi) 8 8 2 8
HI Rnge Clutch (psi) 231 228 0 23 23e

Pump P Pressure(pst) 445 448 21 22 7 2240
Pump S Pressure(psA) 1341 1911 13 65 364

Pump Control Volt(V) 8.9 8.9 -0.0 8.1 8.1
Contrl Oil FlowCgpm) 3.65 3.54 0.00 3.68 72

Brake Lube Flow(9 pm) 1.06 1.01 0.00 1.07 1.

Ambier! CoF) 75 75 75 74 75
Temp into F.D. (or) 160
Temp instue F.D.CoF) 199
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lest Engineer: Ncdne Bcrr
Date: 24:84
Final [-ive S/N 4
Runa No. 6

08s24,12 08&25CO0 08:30:01 08:37g17 0840,01
FD Output Power (hp) 42 62 30 71 63
OutFut 'orque(lb-fL) 471 706 i01e 1607 1407
FD Out.ut Soeed ipm) 465 4G4 1!6 2-1 253

PD input Speed (rpmi 2072 2078 677 1034 1045
Pump Speed (rDB) 2037 2035 2029 2042 2047
Lo Pnge Clutch (osi) 10 9 9 8 9
Ei Rn3e Clutch (psi) 232 213 243 200 223
Pump P Pre!sareCps±) 461 464 307 443 439
Pump S Pressure(psi) 3855 4586 5984 3q17 32E2
Pump Control VoltCV) 10.1 10.5 13.7 7.6 7.6
Contrl Oil Flow(gpFr.) 3.11 2.72 3.46 2.76 3.nS
Brake Lube rlow(gpi) 0.92 0.51 0.98 0.56 0.C
Ambient (oF) 76 77 76 72 71
Temp into F.D. ,oF) 143
Temp inside F.D.'oF) 160

08:45:06 08s50:03 08:55:01 09:00:03 09:05:06
FD Output Power (hp) 60 6260 S5 64

Output Torque(lb-ft) 1331 1365 1324 851 787
FD Output Speed(rpm) 236 238 240 403 422
FD :nput Speed Crpm) 1056 1066 1076 1805 1901
Pump Speed (rpm) 2043 2041 2042 2041 2045
Lo Rnge Clutch (psi) 9 8 8 S 8
Hi Rnge Clutch (psi) 240 237 240 223 - 227
Pump P Pressure(psi) 441 437 436 420 431
Pumv S PresqureCpsl) 3172 3238 3192 3792 3779
Pump Control VoltCV) 7.6 7.6 7.6 11.3 11.3
Contrl '11i Flow(gpm) 3.28 3.29 3.36 3.;2 3.47
Brake Lube Flo.j(gpm) 0.77 0.78 0.82 0.62 0.91
Ambient CoF) 76 7S 73 72 72
Temp into F.D,. (CF) 153 166
Temp inside F.D.CoF) 170 206

0!-s10j0Z 09:15aC1 09:20,01 0925s01 03;30G01
FD Output Power Chp) 62 64 63 63 62
Output Torque(lb-ft) 751 762 74S 737 723
FD Output SpeedCrom) 434 440 44Z 446 447
FD Input Speed (rpm) 1944 1973 1982 t001 2007
Pump Speed (rpm) 2045 2044 2041 2044 2044
Lo Rtge Clutch (psi) a G 9 9 9
Hi Rnge Clutch (psi) 228 233 237 237 239

u,mp P Pressure(D31) 437 432 434 430 430
Pump S Pressure(psi) 3783 3842 3883 3849 3831
Pump Control VoltcV) 11.3 11.3 11.3 11.3 11.3
Contri Oil FlowCgpm) 3.51 3.43 3.47 3.44 3.50
Brake Lube Flow(gpm 0.93 0.85 0.87 0.85 0.89
Ambient (oF) 78 77 74 73 72

uemp into F.D. (oF) 160 161
Temp inside, F.D.(oF) 211 213
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Page 2
Date:10:Z4:34

05:35,05 09:40&02 09,4.5&03 09:50105 09.55:01
FD Output Power Chp) 61 62 60 59 62I Output Torque(lb-ft) 625 641 624 615 64Q
FD Output Speed(rpm) 510 5n7 507 5'7 502
FD Input Speed (rpm) *2284 *2271 *2271 *2271 *2249
Ptimp Speed Crpm) 2043 2044 2043 2044 2042
Lo Rnge Clutch (psi) 8 8 8 8 8
Hi Vnqe Clutch (ps;) 205 206 212 212 229
Pump P Pressurecpsi) 428 429 431 423 430
Pump S Pressurc(psi) 1024 4059 3904 7941 4167
Dump Control VoltCV) 12.2 12.2 42.2 12.2 12.2
Contri Oil Flow(gpf.) 3.22 3.17 3.29 Z.32 3.44
Brake Lu+e Flowrom) 0.80 0.76 C.81 0.83 0.86
Ambient (oF) 72 72 76 73 75
Tem* into F.D. (oF) 160 163
Temo inside F.D.CoF 215 221

10:00:04 10t05,01 10,10:01 10:15,01 10s20:00
FD Output Power Chp) 62 62 63 63 62
Output Torque(lb-ft) 649 649 656 656 649
PD Output Speed(rpm) 502 503 501 501 502IFD lnout Speed (rpm) *2249 *2249 *2249 *2249 2903
Pump Speed (rpm) 2045 2046 2044 2047 2046
Lo Rn~e Clutch (psi) 8 8 8 8 8
I HI Rnqe Clutch (psi) 231 231 234 232 235

Pump P Pressure(pst) 434 431 429 424 427
Pump S Pressure(psi) 4064 4032 4068 4078 _ 4055
Pumo Control Volt(%') 12.2 12.2 12.2 12.2 12.2
Contrl Oil Flow(Cpm) 3.52 3.44 3.52 3.49 3.48
Brake Lube FlowCgpm) 0.91 0.85 0.90 0.89 0.87
Ambient CoF 74 73 73 73 73i Temp into F.D. CoF) 165 160
Temp ir-side F.O. Cor) 223 221

13:25&05 10:30:00 10:35:05 13:03:22 13,05OC
FD Output Power (hp) 0 0 0 12 23
Output Torque(lb-ft) -13 -12 -11 302 371
FD {Output Speed(rpm.) 0 0 0 213 321
FD Input Speed (rpm) 0 0 0 955 1438
Pump Speed (rpm) 0 0 0 2531 2529
Lo RnSe Clutch. (psi) 3 1 1 9
H! Rn3e Clutch (psi) 0 0 0 230 236
Pump P Pressure(psi) -8 -e -10 482 479

Pump S Pre~sure(psi) -3 -4 -3 1542 2044
Pump Control Volt(V) 0.0 0.0 0.0 6.1 7.2
Contri Oil Flow(gpm) 0.00 0.00 0.00 2.01 2.16I -ake L.,be Flow(9pm) 0.00 0.00 0.00 0.22 0.27
Ambient (oP) 73 72 71 70 70
Temp into F.D. (oF) 104 1143 Temp inside F.D.(oF) 128 153

* Input Speed Calculated
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I Pac

Date 10:24 8 84

ia1004 1315t01 13:2002 131t2503 13s30;00

FD Output Power (hp) 69 20 94 88 93

Output Torque~lb-ft) 554 31P 1652 16n9 1762
FD Output Sreed'rpm) 656 32_ 2S7 289 278

rD Input Speed (rpm) 2941 1436 1331 1292 1147

Pt'.p Speed Crpm) 2516 2529 2520 2522 2522

Lo Rne Clutch (psi) 9 8 8 8 C

Hi Rnge Ciutch (psi) 244 243 239 238 238

Pwnp P Pressure~ps:) 460 468 462 4E7 444

Pump S Pre~sure(p~i) 4857 1672 %960 3746 3927

Pump Cintrol VottCV) 11.7 6.9 6.9 6.9 6.9

Contrl Oil Flow(gpm) 3.12 3.39 3.25 O.16 7.15

Brake Lube Flow(Spm) 0.85 0.83 0.74 0.67 0.66

Ambient CoF) 71 71 72 72 72

Temp into F.D. (oF) 160
Temp insidr F.D.CoF) 196

13:35s05 1340,03 13z45:06 13:50z02 13:55:04

FD Output Power (hp) 86 96 92 93 91

Output Torque(lb-ft) 1685 1874 1830 1852 1784

FV Output SpeedCrpm) 270 270 265 266 267

FD Input Speed Crpm) 1207 1207 1190 1193 1194

Pump Speed (rpnr) 2525 2529 2529 2535 2534

Lo Rnge Clutch (psi) 3 8 3 8 8
Hi Rrig Clutch (psi) 237 236 237 258 239

Pump P Pre~sure(IM3) 448 459 455 449 447

Pump S PressureCpsi) 4066 3893 4064 39qo 3954

Pump Control VoltCV) 6.9 6.9 6.9 6.9 6.9
^ontrl Gil Flow(gpm) 3.25 3.22 3.28 3.3s 3.42

Brake Lube Flow(gpm) 0.77 0.75 0.79 0.84 0.37
Ambient CoF) 72 72 73 73 73

Tep Into F.D. CoF) 152 161
Temr, irsic F.D.CoF) 188 191
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Tet En9 eer: Nadine Bar£ D te 1 24:84
Final Drive S/N 4
Run No 63 14&00s01 14105s04 14t10#05 14:15x05 14;20&00
FD Output Power Chp) 9; 31 93 93 92
Output Torque(lb-ft) 1800 1793 1840 1625 1869
FD Output Speed(rpm) 26F. 267 267 267 268
FD Input Speed (rpri) i192 1196 1195 1197 1199
Pump Speed (rpm) 2536 2539 2545 2544 2547
Lo Rnge Clutch (psi) 8 8 a 8 S
Hi Rnqe C;utch (psi) 238 239 238 23C 236
Pump P PressureCpsi) 443 454 44S 444 456
Pump S Prensure(psi) 3986 3935 4026 3903 3943
Puna Controi Volt(V) 6.9 6.9 6.9 6.9 r.q
Contrl nil FlowCopm) 3.34 3.3c 3.37 3.25 3.21
Brake Lube Flow(gFm) 0.8p 0.85 0.ai 0.76 0.74
Amt.lent (cF) 73 73 73 73 73
Temp into F.D. {cF" 150
Temp inside F.D.(oF) 184

1
14:25tC5 14e30:05 14335:00 14:40&00 14:45&03

FD Output Power (hp) 92 124 120 123 122IOutp'§:t TorqueClb-ft) 1eis 2581 255S 2676 26714
FD Cutput SDeed(rpm) 266 252 246 241 240
FD Inp..t Speed (rpm) 1189 1127 1105 1078 1073
Pump Speed (rDm) 2539 2534 2538 * 2536 2541
Lo Rnge Clutch (psi) 8 8 8 8
Hi Rnoe Clutch Cpsi) 238 237 238 241 236
Pump P PressureCpsi) 456 437 432 431 A31

Pump 5 Pressure(psi) 3995 5147 5040 5153 5133
Pump Control Volt(V) 6.9 6.9 6.9 6.9 6.9
Contrl Oil FlowCgpm) 3.30 3.33 3.33 3.62 3.52
Brake Lube Flow(gpm) 0.80 0.82 0.85 0.99 0.93
Ambient (oF) 73 73 73 73 74
Temp into F.O. CoP) 157 176
Temp inside F.D.CoF) 188 200

1450t01. 14s55:05 15:00:05 15,05s03 15:10;01
FD Cutput Power Chp) 122 122 121 129 1.'4
Output TorqueClb-ft) 2685 2690 2668 2903 2758
FD Cutput Speed(rpm) 239 238 238 233 236
FD Input Speed (rpm) 1069 1067 1065 1043 1056
Pump Speed (rpm) 2543 2543 2543 2543 2545
Lo Rnge Clutch (psi) 8 a a S 8
Hi Rnge Clutch (psi) 234 234 233 236 235
Pump P Pressure(psi) 432 424 '30 421 420
Pump S Pressure(psi) 5154 5170 5129 5440 5223
Pump Control Volt(V) 6.9 6.9 6.9 6.9 6.9
Contrl Oil FlowCqpm) 3.38 3.29 3.34 3.40 3.44
Broke Lube FlowCopm) 0.85 0.78 0.82 0.86 0.88
Ambient (or) 73 73 73 74 74
Temp into F.D. (oF) 154 165
Temp irsioe P.D.CoF) 187 192
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at s10O1 24.8 4  Part 2

A1 15s05 15,20,0 :5t2SaC2 15130;05 1E:35:01FD Output Power (hp) 19 28 28 :, 28Outout ToroueClb-ft) 330 382 jai 376 376FD Output Speedrpm) 279 35 391 394 39.Fr Input Speid (rpm) 1251 1725 1749 1762 1766Pumv Speed 'rpm) 2563 2562 2564 2564 2565Lo Rnge Clutch (psi) S 8 6 a 8Hi Rnge Clutch (p5i) 2Z4 2Z5 236 236 2Pimp P PremsureCpsi) 456 453 454 452
Pump S Preasure1psi) IF29 1993 1996 1992 19%.Pu.TQ Contr.1 Vvlt(V) 6.9 3.1 9.1 8.1 8.1Contri Oi Flow(gpm) 3.41 3.49 3.51 3.49 3.48Frake Lube Flow(gpm) 0.85 0.e5 0.93 0.91 0,90
AmCent (oF) 74 74 73 73 -3Temp into F.D. CenP) 

167T emp ins1oe F.D.(oF)

214
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Test I iner: Nadine Barr
Date. 1925: 84
Final Dive S/N 4

09:14&58 09s15r03 09&20:05 09M2!jC1 09j30:02
FD Output Power (hp) -19 -23 -120 -124 -117
Output TorqueClb-ft) -751 -89, -5563 -6158 -6037
FD O,t t Speed(rpm) 136 135 11'. 106 102
FU Iput Speed Crpm 1423 1416 1191 11!0 1066
Pump specd Crp'n) 2170 2171 2145 Z140 2J46
Lo Rnge Clutch (psi) 250 243 245 233 233
Hi Rnge Clutch (psi) 7 7 7 7 8

Pump P PressurcCos:) 1890 1978 6119 6311 6158
Pump S Prelure(psi) 385 391 337 358 357
Fume Control Volt(V) 7.4 7.4 7.4 7.4 7.4
Contrl Oil Flow(gpm) 0.86 0.86 0.89 1.23 1.34
Broke Lube Flow(gpm) G.62 0.62 0.62 0.30 0.37
Ambient CoF) 72 72 72 72 73
Temp into F.D. CoF) 149 157 166
Temp inside F.D.(oF) 153 171 184

0935;03 1:03:15 11i03,03 11:02:56 10:55:05
FD Output Poaus Cho) -121 0 0 0 4
Output Torque(lb-ft) -5897 7 -27 -27 -633
FID Guput Speed(rpm) 106 0 C 2e4
FD Inplt Sneed Crpm) 1132 0 0 1273
Pump Speed (rpm) 2144 2184 87 . 3 2073
Lo Rnge Cjltch (psi) 251 1! 10 -1023
HI Rnge Clutch Cpsi) 8 232 23 232 230
Pump P Pressureosi) 6003 487 48 487 2545
Pump S Pre!sure(psi) 352' 401 4 366j Pump Contr-l VoItCV) 7.8 0. 0 o0 7.8
Cor.tri Oi.-w(opm) 1.30 3.43 3.43 3.44 .13
Broke Lube Flowvgpm) 0.91 0.7 0.73 0.73 0.,9

7 Ambient (oF) 72 1.7 73 73 73
Temp into F.D. (oF) 167
Temp inside F.D. CoF) 193

I
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FMC Corporation

Central Engineering Laboratories
1185 Coleman Avenue Box 580
Santa Clara California 95052
(408) 289-2731 MATERIALS ENGINEERING LABORATORY

TEST REPORT

oFMC
Target Date Responsibillt WP No. Ca Lab No.b GUR %T- b//9U 79T

REQUESIOR: N.Barr Requestor Date: 8 October 1984
DIV/CO NAME: ODE Rec'vd Date: 9 October 1984
STREET: M/D 750
CITY/STATE/ZIP: SJ cc: R. Kazares/CEL-SJ
TELEPHONE: 5918

SUBJEUT/PART NAME: Lubricant Samples

SUPPLEMENTARY INFO:

REC NO: NO.TEST PCS: 5
SPECIFICATION: Not identified.

5AUKUUUND: IWO speed ilnal drive - S/N UU1, Dyno

INFORMATION DESIRED: Foreign Contaminate + Particle Size.

SUMMARY OF RESULTS 22 October 1984

Analytical results of the filtered contaminants, and particle size distribution
data are ;hown in Tables I and II.

SAPLE IDE/NTIFICATION

#1 - S/N 001, Dyno, 10/1/84, 0 Hours
#2 - S/N 001, Oyno, 10/2/84, 5 Hours
#3 - 2-SP FD, Dyno, 10/2/84, 10 Hours
#4 - 2-SP FD, Dyno, 10/3/84, 15 Hours
#5 - S/N 001, Dyno, 10/5/84, 20 Hours

Ber Rog4'
lea5
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IFMC Corporation
Central Engineering Laboratories
1185 Coleman Avenue Box 580
Santa Clara California 95052
(408) 289-2731

i L/4 843941

,FMC
I 

TABLE I

5 COITAIUAT. QUANTITY AND ANALYSIS

II.I

Sample Number

I I 4 5

I Total Particulate I 46.0 1 114.4 ! 72.8 1 81.2 1 84.4 I
! per 100 ml of !
S, ouid, m g , , ,

! Elemental Analysis I i I I
1 (% by Weight) I 1 1 1
I Lead I <.087 1 .175 1 .076! 2.69 ! <.047!
I Zinc 1.417 ! .336 ! .462 1 .47 ! .455

! Copper 1 .061 ! .035 ! .044 ! .039 ! .047!
Manganese I .009 ! .003 1 .005 1 .005 1 .005 !

! Chromium W .009 ! .006 1 .010 1 .005 1 .009 1
! Cadmium 1 .035 ! .014 ! .021 1 .025 1 .019 1
! Nickel I .043 ! .014 ! .033 ! .020 I .029 !
I Iron I 1.17 1 .755 ! 1.08 ! .931 ! 1.36 !
I Silver ! <.009 ! <.003 ! <.005 ! <.005 ! <.005 !
1 Aluminum ! .383 1 .241 ! .418 ! .365 1 .474 !
! Silica 1 7.3 2.4 ! 4.4 5.4! 3.3 !
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FMC Corporation

Centra, Englneering Laboratores
1185 Coleman Avenue Box 580
Santa Clara Calforna 95052
(408) 289-2731

L/N 843941

,MC
TABLE 

II

PARTICLE SIZE DISTRIBUTION

Number/O0 mls (1)
Particle Size !

(Microns) #1 ! #2 ! #3 1 #4 #5

5-11 5,121,954 4,801,187 I 3,463,987 1 4,879,645 1 7,642,569 1

11-25 121,421 1 168,550 1 146,885 86,758 ! 199,947

25-50 1 14,132 I 22,364 I 18,165 ! 1,500 1 17,565 1

50-100 1 1,400! 167! 33! 0! 567!

100-150 100! 100! 45! 01 551! I I. ! ]

! Greater Than! 33! 0! 0! 0 22!
150 1 ! I

(1) Average of 2 runs.

Analysts: A. Berta (//

N. Nachnani ir

5-4 #964/Ilea
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FMC Corporation
Central Engineering Laboratories
1185 Coleman Avenue Box 580
Santa Clara California 95052

( (408) 289-2731 MATERIALS ENGINEERING LABORATORY
TEST REPORT

oFMC
Target Date Responsibility WP No. Charge No. Lab No.

6 GBR R737

REQUESTOR: N.Barr Requestor Date: 28 September 1984
DIV/CO NAME: ODE Rec'vd Date: 28 September 1984
STREET: M/D 750
CITY/STATE/ZIP: SJ cc: R. Kazares/CEL-SJ
TELEPHONE: 2725

SUBJECT/PART NAME: Lubricant Samples

SUPPLEMENTARY INFO:
PART NO: SIZE:
MFGR: FMC HEAT NO:
BATCH NO: LOT SIZE:
LOT NO: P.O. NO:
REC NO: NO.TEST PCS:
SPECIFICATION: MIL-L-2104, Grade 30

BACKUKUUNU: Two-Speed Final Drive lube and control pressure oil

INFORMATION DESIRED: Particulate size and foreign contaminent. Check the
viscosity at room temperature.

SUMMARY OF RESULTS 8 October 1984

S/N 002

Particle size distribution data, and analytical results of the 0.8 micron
filtered lubricant contaminants are shown in the attached table.

B Roge
lea
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I" FMC Corporation
Centrai Engineering Laboratories
1185 Coleman Avenue Box 580
Santa Clara California 95052
408) 289-2731 L/N 843798

Addendu A, 1/9/85

FMC
I ADDENDUM A

Due to an error in sample identification, CEL L/N 843798 is rearranged in this

addendum to reflect the chronological test sampling order per the requestor's
instructions. The sample identification numbers have been reassigned.I

Sample Hours of
ID # Operation Time & Date

1 0 13:15 - 9/10/84
2 5 14:00 - 9/12/84
3 10 --- 9/18/84
4 15 9/20/84
5 20 9/27/84I ,

Alan T. Berta

I
I

I
I
I
I
I
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FMC Corporation

Central Engineering Laboratories
1185 Coleman Avenue Box 580
Santa Clara California 95052
(4081 289-2731 L/N 843798

Addendum A, 1/9/85

FMC
TABLE I

TOTAL PARTICULATE AM) ELEMENTAL ANALYSIS

Sample ID I
I 1 2 3 4 5

I Total Particulate I 71 I 49 I 39 1 49 I 47 I i
(mg/10 mL Sample) ! I 1 1

1 1 I I I I

1 Elemental Analysis (ppm) ! ! I !
Lead 1 <1.1 ! <1.1 1 1.1 <1.1 <1.1I

I Zinc* 1 2.57 ! 2.46 2.01! 1.90 i 2.35!
1 Copper 1 0.45 ! 0.56 1 0.45 1 0.34 ! 0.45 I
1 Manganese < <0.1 ! 0.11 ! 0.11 ! 0.11 ! 0.11 I
1 Chromium 1 0.11 ! 0.11 1 0.11 ! 0.11 1 0.22 !

Cadmium ! 0.22 ! <0.1 ! 0.11 1 0.22 1 0.11 1
1 Nickel 1 0.67 1 0.67 ! 0.89 1 0.67 ! 1.01 !
1 Iron 1 5.37 1 5.59 ! 6.49 ! 5.48 ! 5.48 !
1 Aluminum 1 1.68 1 0.56 ! 1.79 1 1.57 1 1.68 !
I Silver I <0.1 1 <0.1 I <0.1 ! <0.1 ! <0.1 !

Silica (as Si0 2 ) 28 24 36 44 i 28I I1 2  I 3  I. I 8

* Part of the zinc content is the metallo-organic additive in the original

lubricant.

5-8
#676/lea
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I FMC Corporation
Central Engineering Laboratories
115 Coleman Avenue Box 580
Santa Clara California 95052
1408) 289-2731 L/N 843798

Addedum A, 1/9/85

dfMC
TABLE II

PARTICLE SIZE All) DISTRIBUTION

Number of Partlcles/l00 mL Sample*

!Sample ID#! 1 2 3 4 1 5

Particle Size! I ! I I
Range I I ! !

(microns) I I ! I II I I I. !
5-11 ! 3,612,500 1 3,240,000 1 4,275,000 1 6,587,000 1 2,918,800 1
11-25 72,840 1 36,660 ! 261,160 ! 59,600 ! 57,120

i 25-50 i 25,280 1 17,700 1 84,440 ! 20,240-! 11,320
50-100 1 6,000 ! 2,240 ! 15,120 1 4,200 ! 1,520100-150 1 280 ! 220 1 280 ! 160 ! 240 1

>150 0 ! 40 240 ! 0 ! 0!

* Average of four or more runs.

ITABLE III

1 VISCOSITY AT ROOM TEMPERATlNME (68°F) *

I Sample 10 # 1 2! 3 4 5!
I I ! I

I Viscosity (cSt) ! 321.6 1 336.1 1 377.5 ! 312.6 ! 332.8I ! I I I I I

* Specific Gravity at 68*F is 0.894gm/cc. This value is used for all samples

in calculating the viscosity in centistokes.

I
* 5-9
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I FMC Corporation
Central Enc,neering Laboratories
1185 Coleman Avenue Box 580
Santa C~ara California 95052
(408) 289-2731 MATERIALS ENGINEERING LABORATORY

i TEST REPORT

-FMC
aTarget Date -Reseosiblty WP No. N. Lab No.

REQUESTOR: N.Barr Requestor Date: 19 October 1984

DIV/CO NAME: ODE Rec'vd Date: 19 October 1984
STREET: M/D-750
CITY/STATE/ZIP: cc: R. Kazares/CEL-SJ
TELEPHONE: 2725

uJlWJLLjI 'A! NAML: Lubricants

5UPP'LLMENIARY IN*N:
PARI NO: SIZE:

I MFGR: HEAT NO:
BATCH NO: LOT SIZE:
LOT NO: P.O. NO:
REC NO: NO.TEST PCS: 6
SPECIFICATION:

BACKGROUND:

l £NNUKqMAIIUN UL.1KEU: Two Speed Inal Drive 5/N UUJ. Particle size
distribution and contaminants. Viscosity at roomI temperature and specific gravity at R.7..

SUMMARY OF RESULTS 30 October 1984

Test results of the six lubricant samples from the two-speed final drive,
S/N 003, are shown in the attached tables.

BerI Roge4f

I csj
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FMC Corporation
Central Engineering Laboratories
1185 Coleman Avenue Box 580
Santa Clara California 95052
(408) 289-2731

L/N 844092

fMC
TMLE I

CmTMIMAT ANALYSIS1

Sample Identification

1. S/N 003, 2-Speed Final Drive Dyno, 10/9/84, 0 hours
2. " Is " 10/9/84, 5 hours
3. 14 IN N to 10/12/84, 10 hours

S " " 10/13/84, 15 hours
5. am " 10/17/84, 17 hours

6. " t o 10/18/84, 20 hours

SAMPLE NUMBER

1 2 '3 I I - 6

Total Particulate Per 76 75 71 84 77 66100 mL of Fluid, mg I I I I

Elemental Analysis isI i
% by Weight: I I I " I I

Lead 1 <.13 I <.13 1 <.14 1 <.12 I 0.21 ! 0.24

Zinc ! .45! .64! .54' .44! .44 ! .52 I
I I I .

Copper I .08 1 .08 1 .10 1 .06 1 .07 1 .09

Manganese 1 .03 I .04 1 .04 1 .04 I .03 I .03

Chromium ! .01 1 .01 ! .01 1 .01 1 .01 ! .02

Cadmium I .01 I .01 1 .01 I .01 1 .01 1 .03

Nickel I .05 I .05 1 .04 I .04 I .03 1 .06

Iron I 1.79 I 2.76 1 2.30 I 1.63 I 1.82 1 2.29I ! I I.!!
Silver 1 <.01 I <.01 ! <.01 1 <.01 I <.01 I <.01

Aluminum .47 .49 .52 .4 .,.52 , .70

Silica I 6.58 I 8.0 I 9.86 I 4.76 1 7.04 I 7.58

I Contaminants filtered th~rough 0.8 micron millipore disk. Atomic absorption-I
analysis, percent by weight of total residue.

5-12 3
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I FMC Corporation

Central Ergineering Laboratories
1185 Coleman Avenue Box 580
Santa Clara Caiforna 95052
(406) 289-2731

I |L/N 844092

fMC
I .TABLE 11

I ROOM TENPERATlJRE PROPERTIES (680F)l

Sample Viscosity Specific Gravity
Number Centi stokes g/cc

1 425.2 .888
2 435.4 .888

431.0 .887
4 437.1 .886
5 428.1 .886
6 430.7 .886

S I PARTICLE SIZE DISTRIBUTION2

Number per 100 mLs*

I SAMPLL NUMBER(
Particle ! 1.2 3 4 5 6(Microns) ! 2 3 4 5 6

5-11 1 8,236,910 I 9,500,050 1 9,289,738 I 8,837,649 I 8,967,570 ! 9,117,422

11-25 1 416,092 1 600,740 1 633,470 1 640,003 ! 593,474 580,275

25-50 ! 47,129 I 46,062 1 46,395 I 63,660 78,525 ! 58,727

i I50-100 1 800 ! 1,067 !800 !400 !333 !333I
100-150 45! 111! 23! 0f 45! 0

0 ! 22! 0! 2!0
i Greater !0 )22 1 22 !0 !22 1 0

Than 150

Analysts: A. Berta *Average of 3 runs.
N. Nachnani

1 Viscosity determined on Brookfield LVT viscometer calibrated to sub-size
quantity due to limited sample size.

2 Particle size distribution computed from 10 mL sample, counted in Hiac-RoyalI, particle counter.

1 5-13
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1 iFMC Corporation
Central Engneerng Labcratories
1185 Coleman Averne Bnx 580
Santa Clara California 95.52
(408) 289-2731 MATERIALS ENGINEERING LABORATORY

TEST REPORT -FM C

Target Date Responsibility WP No. Charge No. Lab No.
6 GBR 65H7380428 844256

REQUESTOR: N.Barr Requestor Date: 31 October 1984
DIV/CO NAME: ODE Rec'vd Date: 31 October 1984
STREET: M/D 750

I CITY/STATE/ZIP: SJ cc: R. Kazares/CEL
TELEPHONE: 5918

I SUBJECT/PART NAME: Lubricant Samples

SUPPLEMENTARY INFO:

REC NO: NO.TEST PCS: 6
SPECIFICATION:

BACKGROUND: 2-Speed Final Drive, S/N 004.

INFORMATION DESIRED: Particulate and Element Analysis, Particle Size
Distribution, Viscosity @ Room Temperature and SpecificIGravity.

I SUMMARY OF RESULTS 28 November 1984

Test results of the six (6) lubricant samples submitted from S/N 004 are shown
in Tables I, IIA and IIB.

SAMPLE IDENTIFICATION

S I S/N 004, Dyno

#1 - 10/19/84 - 0 Hours
#2 - 10/22/84 - 5 Hours
#3 - 10/23/84 - 10 Hours
#4 - 10/23/84 - 15 Hours

#5 - 10/25/84 - 20 Hours
#6 - 10/30/84 - After Shifts

Beryl /Rogery
lea kJ

I 5-15

I



FMC CorporationI
Central Engneer, q Laboratofies
1185 Coleman Avewue Box 580
Santa Claa Cahforna 95052
t406) 289-2731 j

L/N 844256

FMC
TABLE I j

CONTAMINANT ANALYSIS1

Sample Number i
i l ;; 34 1iI

1 1 ! 3 I 4 1 5 4

Total Particulate I 55.2 1 23.6 I 102 ! 98.8 ! 30.4 ! 47.6 1 I
I per 100 mL of !
! fluid (mg) I I 

I Elemental Analysis I I I I
(% By Weight) , , I
Lead I <.007 ! <.2 I <.04 I <.04 ! <.13 ! <.08
Zinc ! .61 ! 1.02 ! .337! .336 ! .71 ! .53
Copper I .072 ! .119 ! .027 1 .020 ! .066 ! .076
Manganese I .029 ! .051 ! .011 1 .012 ! .039 ! .034 I
Chromium I .022 ! .051 ! .011 ! .012 ! .039 1 .034

1 Cadmium I .022 ! .051 ! .011 ! .012 ! .026 1 .025 I
Nickel ! .036 ! .051 ! .011 1 .012 ! .039 I .059
Iron 1 2.59 I 4.53 ! 1.01 1 .814 ! 2.82 I 3.09 1
Silver I <.007 ! <.02 ! <.004 I <.004 ! <.013 I <.008 I
Aluminum ! .48 ! .73 ! .17! .18 ! .59 1 .50!
Silica 1 5.56 ! 2.78 ! 4.35 ! 2.22 1 3.15 ! 5.04 I 1

I = Contaminants filtered through 0.8 micron millipore. Analysis by atomic
absorption, percent of total residue.

5
i
I
I
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I FMC Corporation

Centra Enq'iee,,rg Laooratores
1185 Coleman Avenue Box 580
Santa Clara Callornia 95052
(4081 289-2731

L/N 844256

-FMC
I TABLE IIA

ROOM TEMPERATURE PROPERTIES (70-F) 1

Sample I Viscosity I Specific Gravity
Number I (Centistokes) I (g/cc)

1 I 388.2 1 .880I 2 I 406.7 1 .880
3 I 385.5 1 .880* 4 I 399 1 .878

5 I 379.6 1 .878I 6 1 412 I .880

TABLE II

PARTICLE SIZE DISTRIBUTION 2

I { ! Number per 100 mLs *
E { Sample Number
Particle Size I I I 1

(Microns) 1 2 3 4 5 6II I I

5-11 1 8,168,583 6,227,444 1 5,493,517 1 4,591,874 ! 4,821,584 ! 7,558,311
* 11-25 1 412,892 1 193,914 ! 95,724 I 16,265 I 171,116 ! 521,881

25-50 31,664 1 9,866 1 8,399 I 3,000 I 13,332 ! 43,062
5 0-100 1,200 I 1,467 1 1,400 ! 667 1 1,667 ! 1,067 1

I 100-150 1 45! 22! 33! 22! 45 ! 22 !
I Greater Than 150! 0! 0! 0! 0! 0 ! 0 !I! I ! ! I !

1 = Viscosity determined with Brookfield LVT viscometer calibrated to sub-size quantity due
I to limited sample size.

2 - Particle size distribution computed from 10 mL sample. Analyzed by Hiac-Royal particle
I counter.

= Average of 3 runs.

I Analysts: A. Berta
N. Nachnani
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